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<110> 


Large Scale Biology Corporation 








<120> 


POPULATION OF 1 


POLYNUCLEOTIDE SEQUENCE VARIANTS 






<±oU> 


LSBC-PLG5392-CIP 










<140> 

<141> 


10/280,913 
2002-10-25 












<150> 

<± j±> 


60/402 , 342 
2002-08-08 












<151> 


10/066,390 
2002-02-01 












<150> 
<151> 


60/268,785 
2001-02-14 












<150> 

<J-J J-> 


60/266,386 
2002-02-02 












<160> 


35 














<170> 


Patentln version 3.1 










<210> 
<211> 
<212> 
<213> 


1 

10600 
DNA 

Arti f i ci al Sequence 










<220> 
<223> 


TMV 


infectious 


clone containing CEL I gene 






<400> 1 
gtatttttac 


aacaattacc 


aacaacaaca 


aacaacaaac 


aacattacaa 


ttactattta 


60 


caattacaat 


ggcatacaca 


cagacagcta 


ccacatcagc 


tttgctggac 


actgtccgag 


120 


gaaacaactc 


cttggtcaat 


gatctagcaa 


agcgtcgtct 


ttacgacaca 


gcggttgaag 


180 


agtttaacgc 


tcgtgaccgc 


aggcccaagg 


tgaacttttc 


aaaagtaata 


agcgaggagc 


240 


agacgcttat 


tgctacccgg 


gcgtatccag 


aattccaaat 


tacattttat 


aacacgcaaa 


300 


atgccgtgca 


ttcgcttgca 


ggtggattgc 


gatctttaga 


actggaatat 


ctgatgatgc 


360 


aaattcccta 


cggatcattg 


acttatgaca 


taggcgggaa 


ttttgcatcg 


catctgttca 


420 


agggacgagc 


atatgtacac 


tgctgcatgc 


ccaacctgga 


cgttcgagac 


atcatgcggc 


480 


acgaaggcca 


gaaagacagt 


attgaactat 


acctttctag 


gctagagaga 


ggggggaaaa 


540 


cagtccccaa 


cttccaaaag 


gaagcatttg 


acagatacgc 


agaaattcct 


gaagacgctg 


600 


tctgtcacaa 


tactttccag 


acaatgcgac 


atcagccgat 


gcagcaatca 


ggcagagtgt 


660 


atgccattgc 


gctacacagc 


atatatgaca 


taccagccga 


tgagttcggg 


gcggcactct 


720 


tgaggaaaaa 


tgtccatacg 


tgctatgccg 


ctttccactt 


ctctgagaac 


ctgcttcttg 


780 


aagattcata 


cgtcaatttg 


gacgaaatca 


acgcgtgttt 
Page 


ttcgcgcgat 
1 


ggagacaagt 


840 
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tnaccttttc 


L i_ l Ly v.u Lv»a 


yayay lcil ll 


ttaattatta 

L Ldd L LU L Ly 


tcataaTTaT 

llci Lay l La l 


"tcTaatattc 

ll LaaLa l ll 


900 


i~i~aacil"at"ni~ 

l Laay La l y l 


□"Taraaaart 

y l y V- a a a aL i_ 


LaL L LLLLyy 


rr1"rTaa1"an 

ll ll l a a Lay 


anaaat't'tar 

ayay y l l LaL 


a1"aaaaaaat" 

a Lyaay yay l 


960 


t"l"1~1~anl~ ra r 

LLL Ldy LLaL 


ranan1"1"a at - 

l ciy ciy l Lcici l 


QLL L y y L L L L 


y Laay ll lll 


1"anaa1"ana1" 

Lay a a l ay a l 


a L L L LLLLLL 


1020 


Ly LdLdddy y 


1" fit - nnr c c at - 
Ly LyyL.v_L.dL 


aaaanfntan 
daddy Ly Lay 


atantnanra 
d Lay LyayLa 


y l LLLdLdLL 


y Ldd Lyyaay 




dLy La iyy Ld 


L LuLauaaay 


artrttnraa 

uL LL L L y Ldd 


f ntnraaran 
l y LyLddLdy 


rnananaatr 
Lyayay aa ll 


rtrrttnann 
l lll l Ly ay y 


1140 


d L LLa LLa 


ay LLaa L LaL 


f nntttrrra 

Ly y L L LLLLd 


aaatnannns 
ddd l y ay y y a 


tatnntratr 

LdLyy LLd LL 


y LaLLaL LaL 


1200 


L Ly aL a L L L L 


l l Ly y ay aL. l 


ay Laayayya 


LyLy Lddyy d 


ay ll l Lay Ly 


trraannatt 

LLLaayya l l 


1260 

J- C- \J\J 


LLy l y L L LCIL 


an1"fir1"1"aar 

ay Ly l l l a a v_ 


rarattrnaa 

lcilu l l v_ y a a 


ratarraoar 

La LaLLayyL 


naaaarl"rl"1" 

y aa ay l ll l l 


arataroraa 

a l a l a l y l a a 


1320 




L L l Ly LLyau 


LLyu l LLya l 


raaaaat*aal" 
y yyy a a l 


cattaacaat 

La l LaaLyy l 


y LyaLayLya 


1380 


yy l v_v_y cici i_y 


y y a Ly l y y a l 


aaatrtttat 

aaaLLL L Ly L 


l~acaal"crt"l" 

l a l a a lll l l 


atrra toara 

y LLLa l y a l y 


ttttacctac 

L L L L a L L L y L 


1440 


a LaL Laay l l 


Ly LL.y L LL Ld 


aanfiatnart 
aayy a l y a l l 


tartnattan 
LaL Ly a l Lay 


raantttant 

Laay l l Lay l 


l l l y y l LLya 


1500 


aaaLy y i_ y l y 


LLayLu l y Ly 


t*aaaat*aaoa 
yyy y y 


L L LLyLLyyL 


y l l LyyyaaL 


y La L L LLLL L 


1560 


rrotnaaaaa 

LLy uy aaaya 


y yy ll l Ly 


aaraonaaar 

a a v_ a y y a a a l 


1~1~a1~canant* 

l La LLay ay l 


yyL-ayyLyaL 


nrattanana 

y La l Lay aya 


1620 


"tcaaaatocc 

V- ^uuu y i_ y v_ v_ 


"taa1"ci"a1"a1" 


y LyULL L LLL 


araaraaal"*!" 

ci \_ y %x l ay a v. l. 


ao*t~aac1~nao 
y y y y 


tacaannrrt 

i.aLauyyLL i*~ 


1680 


c T q t" a a a c a 1" 

l l y l y y a l a. l 


y ll LyLy l l l 


oarattanoa 

yam l Lay y a 


ana ana "Tana 

ay a ay a l y y a 


aaaaaranaa 

ayaaaLyyaa 


nt'Qat'at'ara 

y Ly a Ly l a La 


1740 


atnrarf ft r 


ay ay l Ld l Ly 


y llj l Lddyy y 


antrtnaraa 
ay ll LydLdd 


dLLLydLyLL 


ydLyLLLLLL 


1800 


l LLdy a. Ly ty 


LLQQ LL- L L LLJ 


yaay L LyaLL 


Ldd Ly dLy y l 


dy Lyaayy l l 


atantrnrnn 
d Lay LLy Ly y 




LLa Ly dy Ldd 


LydLjdy Lyy L 


L l y aL LL L Ld 


ratttnaa m 
Ld l l LyddLy 


arrf artnan 
dLL LaL Lyay 


y Ly dd Ly l Ly 


1Q20 


rnrf anrttt 
^yt Lay l l l l 


dL.dyydLL.dd 


yayaayy l l l 


Ldyddyy Ly l 


l l Ly y Lay l l 


dLL LLddy dy 


-L-/OU 


ciciy l Lyaaya 


aLLy LLLa Ly 


aayy y l LLya 


L.y y LLdy dy y 


ananttaraa 
dy dy l LdLdd 


l Lay l Ly y ll 


7040 




tratrrnnafi 

llu LLLyyay 


t~c n i" c c t" a 1" t" 

L Ly L LL LCI L L 


rtaanaarna 

l LaayaaLya 


nnanatanan 

y y ay a Lay ay 


trtttananr 

ll l l Lay ay l 


2100 


ciy l l LLa La L 


yyL.aaL.yy La 


nattrnttaa 
y d l l Ly l Ldd 


ttrntaanra 
l LLy LddyLd 


natnanrtrn 
ya Lyay l LLy 


at Ly Ly L d Ld 


?i fin 


v.yyy LLLya L 


Ldddy L LLay 


Lddd Ly dddd 


aL L L Ld L Ly d 


Lay ll Ly y Ld 


nratrartat 

y Ld L LaL Ld L 


7770 


rtnrtnrnnt 

<- L y<- »-y<-yy L 


LJLL.LJddLL.LL. 


y LLddydLLL 


LLdddyd LaL 


dy L Ly L LaL L 


y dLL l Lyddd 


77RO 


LLLy LL.aaaa 


nfttnnantr 
yLLLyydy ll 


l Ly y d Ly l Ly 


Ld ll Ldyydd 


y Ly y l Ldd l l 


aaarraarnn 
dddLLddLyy 


2340 


l Laay ay l La 


tnratnnnnt 

LLJLd LLJLJLJLJ L 


nttnttnaaa 
y l Ly l Lyddd 


LLLdLy Ly dy 


naantatrat 

yddy Ld L Ld L 


fitnnrnrf ft 

y^yy^-y*- 1 -*- 1 - 


7400 


tggaatatga 


tgagcagggt 


gtggtgacat 


gcgatgattg 


gagaagagta 


gctgtcagct 


2460 


ctgagtctgt 


tgtttattcc 


gaeatggega 


aactcagaac 


tetgegcaga 


ctgcttcgaa 


2520 


aeggagaace 


gcatgtcagt 


agegcaaagg 


ttgttcttgt 


ggacggagtt 


ccgggptgtg 


2580 


ggaaaaccaa 


agaaattctt 


tccagggtta 


attttgatga 


agatctaatt 


ttagtacctg 


2640 


ggaagcaagc 


cgcggaaatg 


atcagaagac 


gtgegaatte 
Page 


ctcagggatt 
2 


attgtggcca 


2700 
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cgaaggacaa 


cgttaaaacc 


gttgattctt 


tcatgatgaa 


ttttgggaaa 


agcacacgct 


2760 


gtcagttcaa 


gaggttattc 


attgatgaag 


ggttgatgtt 


gcatactggt 


tgtgttaatt 


2820 


ttcttgtggc 


gatgtcattg 


tgcgaaattg 


catatgttta 


cggagacaca 


cagcagattc 


2880 


catacatcaa 


tagagtttca 


ggattcccgt 


accccgccca 


ttttgccaaa 


ttggaagttg 


2940 


acgaggtgga 


gacacgcaga 


actactctcc 


gttgtccagc 


cgatgtcaca 


cattatctga 


3000 


acaggagata 


tgagggcttt 


gtcatgagca 


cttcttcggt 


taaaaagtct 


gtttcgcagg 


3060 


agatggtcgg 


cggagccgcc 


gtgatcaatc 


cgatctcaaa 


acccttgcat 


ggcaagatcc 


3120 


tgacttttac 


ccaatcggat 


aaagaagctc 


tgctttcaag 


agggtattca 


gatgttcaca 


3180 


ctgtgcatga 


agtgcaaggc 


gagacatact 


ctgatgtttc 


actagttagg 


ttaaccccta 


3240 


caccagtctc 


catcattgca 


ggagacagcc 


cacatgtttt 


ggtcgcattg 


tcaaggcaca 


3300 


cctgttcgct 


caagtactac 


actgttgtta 


tggatccttt 


agttagtatc 


attagagatc 


3360 


tagagaaact 


tagctcgtac 


ttgttagata 


tgtataaggt 


cgatgcagga 


acacaatagc 


3420 


aattacagat 


tgactcggtg 


ttcaaaggtt 


ccaatctttt 


tgttgcagcg 


ccaaagactg 


3480 


gtgatatttc 


tgatatgcag 


ttttactatg 


ataagtgtct 


cccaggcaac 


agcaccatga 


3540 


tgaataattt 


tgatgctgtt 


accatgaggt 


tgactgacat 


ttcattgaat 


gtcaaagatt 


3600 


gcatattgga 


tatgtctaag 


tctgttgctg 


cgcctaagga 


tcaaatcaaa 


ccactaatac 


3660 


ctatggtacg 


aacggcggca 


gaaatgccac 


gccagactgg 


actattggaa 


aatttagtgg 


3720 


cgatgattaa 


aaggaacttt 


aacgcacccg 


agttgtctgg 


catcattgat 


attgaaaata 


3780 


ctgcatcttt 


agttgtagat 


aagttttttg 


atagttattt 


gcttaaagaa 


aaaagaaaac 


3840 


caaataaaaa 


tgtttctttg 


ttcagtagag 


agtctctcaa 


tagatggtta 


gaaaagcagg 


3900 


aacaggtaac 


aataggccag 


ctcgcagatt 


ttgattttgt 


agatttgcca 


gcagttgatc 


3960 


agtacagaca 


catgattaaa 


gcacaaccca 


agcaaaaatt 


ggacacttca 


atccaaacgg 


4020 


agtacccggc 


tttgcagacg 


attgtgtacc 


attcaaaaaa 


gatcaatgca 


atatttggcc 


4080 


cgttgtttag 


tgagcttact 


aggcaattac 


tggacagtgt 


tgattcgagc 


agatttttgt 


4140 


ttttcacaag 


aaagacacca 


gcgcagattg 


aggatttctt 


cggagatctc 


gacagtcatg 


4200 


tgccgatgga 


tgtcttggag 


ctggatatat 


caaaatacga 


caaatctcag 


aatgaattcc 


4260 


actgtgcagt 


agaatacgag 


atctggcgaa 


gattgggttt 


tgaagacttc 


ttgggagaag 


4320 


tttggaaaca 


agggcataga 


aagaccaccc 


tcaaggatta 


taccgcaggt 


ataaaaactt 


4380 


gcatctggta 


tcaaagaaag 


agcggggacg 


tcacgacgtt 


cattggaaac 


actgtgatca 


4440 


ttgctgcatg 


tttggcctcg 


atgcttccga 


tggagaaaat 


aatcaaagga 


gccttttgcg 


4500 


gtgacgatag 


tctgctgtac 


tttccaaagg 


gttgtgagtt 


tccggatgtg 


caacactccg 


4560 


cgaatcttat 


gtggaatttt 


gaagcaaaac 


tgtttaaaaa 
Page 


acagtatgga 
3 


tacttttgcg 


4620 
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fiaanatatnt 
yd a. yd. LaLy L 


aatacatcac 


gacagaggat 


yLdLLyLyLd 


LLdLgdLLLL 


C.XdddyXXy d 


*t DOU 


trtrnaaart 


tggtgctaaa 


cacatcaagg 


d L Ly yy ddLd 


c L xggaggag 


xxcdyddggx 




rtrtttntna 
L LL. L L Ly Lya 


tgttgctgtt 


tegttgaaca 


a L Ly Ly Cg La 


L LdCdCdCdg 


xxggacgacg 




l Ly La Lyyya 


ggttcataag accgcccctc 


L.dyy l Ley lx 


Xy X LLd Laaa 


dgxcxggxga 




ay La L L Ly LL 


tgataaagtt 


ctttttagaa 


y LL Ly L L La L 


dydxyy llll 


dgXXgXXaaa 


aqic\ 


yyaaaay l y ci 


atatcaatga 


gtttatcgac 


L, LyaLaaaaa 


xyydy ddydx 


xxxaccgxcg 




atntttarrr 

aLy L L LaLLL. 


ctgtaaagag 


tgttatgtgt 


LLLdddy LL(J 


dLaadaLdal 


ggxxcaxgag 


jU*fU 


da. Ly ay LLaL 


tgtcagaggt 


gaaccttctt 


dddy y dy L Ld 


dgexxaxxga 


xagxggaxac 


nn 

jXUU 


y LL Ly L L Lay 


ccggtttggt 


cgtcacgggc 


y dy Ly y ddL l 


LyLLLydLdd 


xxy cdydy ga 


jlDU 


yyxy tydyxy 


tgtgtctggt 


ggacaaaagg 


d Lyy dddy dy 


t~ r~ r\ /■* fi o /*i n /*■ 

ccgacgaggc 


cacxcxcgga 




i_ v_ v_ Lav. LaL.a 


cagcagctgc aaagaaaaga 


LLLLdy L LLd 


dyyLL,yLLL,c 


LddLtdigLL 




ataaccacrr 


aggacgegat 


gaaaaacgtc 


Lyy Laay lll 


Ldy L Ldd Ld L 


tanaaatntfi 
Ldy ddd Ly Ly 




aay a i_ y LLay 


cgggtttctg 


tccgctttct 


l, i~yy dy l l Ly 


xgxcggxgxg 


XaXXyXXXclX 




ayaaa Lad La 


taaaattagg 


tttgagagag 


ddydLLdCdd 


dcgxyag ay a 


cggagggccc 




a LyyaaL L La 


cagaagaagt 


cgttgatgag 


x xca xggaag 


axgxcccxax 


gxega xcagg 


con 


rttnraaant 
L, L Ly Laaay L 


ttcgatctcg 


aaceggaaaa 


ddydy xgaxg 


xcegcaaagg 


gaaaaaxag l 


CCQA 

j!>oU 


ay LddLydLL. 


ggtcagtgcc 


gaacaagaac 


Ld Ldgddd Ly 


xxaaggaxxx 


xggaggaa xg 


DD4U 


ay L L L L. CLCLCLCL 


agaataattt 


aatcgatgat 


ydLLL.yydyy 


cxacxgxcgc 


egaaxeggax 


r7nn 

D / UU 


LL.y lll Laaa 


tagatcttac 


agtatcacta 


ILLLalLLLd 


gxxcgxgxxc 


-f- -f- /-« -f- /— -3 -*- -t- "3 "3 

xxgxcaxxaa 


J / DU 


ttaaatnarn 
L Laaa Ly aLy 


cgattatatt 


ctgtgttctt 


xc x x x xg x xg 


gcxcxxgxag 


xxgaaccggg 


D(SZU 


LyLLdydyCL 


tggagcaaag 


aaggccatgt 


caxgacaxg x 


caaattgege 


aggatctgtt 


coon 
!>ooU 


yyayLLayda 


gcagcacatg 


ctgtaaagat 


gcxgxxaccg 


gaexaxgexa 


axggcaactt 


!>y4U 


a LL,y LL.y L Ly 


tgtgtgtggc 


ctgatcaaat 


LcydCdC rgg 


xacaag xaca 


ggtggac tag 


bUUU 


L. LLLLLLLaL 


ttcatcgata 


cacctgatca 


agccxgxxca 


LxxgaLxacc 


agagagacxg 


bUoU 


1" c tk\" nat c c 7\ 
LLaLyaLLLa 


catggaggga 


aggacatgtg 


xg x xgc xgga 


gecaxxcaaa 


axxxcacaxc 




LLayL l Ly yd 


catttccgcc 


atggaacatc 


xgaxegxega 


xaxaaLatga 


cagaggcttt 


CI OA 

bloU 


y L La L L L L Ld 


tcccacttca tgggagatat 


icd xcagee x 


axgcaxg xxg 


gaxxtacaag 


c*)>in 
b^4U 


tgatatggga 


ggaaacagta tagatttgeg 


ctggtttcgc 


cacaaatcca 


acctgcacca 


6300 


tgtttgggat 


agagagatta ttcttacagc 


tgcagcagat 


taccatggta 


aggatatgea 


6360 


ctctctccta 


caagacatac 


agaggaactt 


tacagagggt 


agttggttgc 


aagatgttga 


6420 


atcctggaag 


gaatgtgatg 


atatctctac 


ttgcgccaat 


aagtatgeta 


aggagagtat 


6480 








Page 
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aaaactagcc 


tgtaactggg 


gttacaaaga 


tgttgaatct 


ggcgaaactc 


tgtcagataa 


6540 


atacttcaac 


acaagaatgc 


caattgtcat 


gaaacggata 


gctcagggtg 


gaatccgttt 


6600 


atccatgatt 


ttgaaccgag 


ttcttggaag 


ctccgcagat 


cattctttgg 


catgacctag 


6660 


gccagtagtt 


tggtttaaac 


ccaactgcga 


ggggtagtca 


agatgcataa 


taaataacgg 


6720 


attgtgtccg 


taatcacacg 


tggtgcgtac 


gataacgcat 


agtgtttttc 


cctccactta 


6780 


aatcgaaggg 


ttgtgtcttg 


gatcgcgcgg 


gtcaaatgta 


tatggttcat 


atacatccgc 


6840 


aggcacgtaa 


taaagcgagg 


ggttcgggtc 


gaggtcggct 


gtgaaactcg 


aaaaggttcc 


6900 


ggaaaacaaa 


aaagagatgg 


taggtaatag 


tgttaataat 


aagaaaataa 


ataatagtgg 


6960 


taagaaaggt 


ttgaaagttg 


aggaaattga 


ggataatgta 


agtgatgacg 


agtctatcgc 


7020 


gtcatcgagt 


acgttttaat 


caatatgcct 


tatacaatca 


actctccgag 


ccaatttgtt 


7080 


tacttaagtt 


ccgcttatgc 


agatcctgtg 


cagctgatca 


atctgtgtac 


aaatgcattg 


7140 


ggtaaccagt 


ttcaaacgca 


acaagctagg 


acaacagtcc 


aacagcaatt 


tgcggatgcc 


7200 


tggaaacctg 


tgcctagtat 


gacagtgaga 


tttcctgcat 


cggatttcta 


tgtgtataga 


7260 


tataattcga 


cgcttgatcc 


gttgatcacg 


gcgttattaa 


atagcttcga 


tactagaaat 


7320 


agaataatag 

( 

cagagggtag 


aggttgataa 


tcaacccgca 


ccgaatacta 


ctgaaatcgt 


taacgcgact 


7380 


acgatgcgac 


tgtagctata 


agggcttcaa 


tcaataattt 


ggctaatgaa 


7440 


ctggttcgtg 


gaactggcat 


gttcaatcaa 


gcaagctttg 


agactgctag 


tggacttgtc 


7500 


tggaccacaa 


ctccggctac 


ttagctattg 


ttgtgagatt 


tcctaaaata 


aagtcactga 


7560 


agacttaaaa 


ttcagggtgg 


ctgataccaa 


aatcagcagt 


ggttgttcgt 


ccacttaaat 


7620 


ataacgattg 


tcatatctgg 


atccaacagt 


taaaccatgt 


gatggtgtat 


actgtggtat 


7680 


ggcgtaaaac 


aacggaaaag 


tcgctgaaga 


cttaaaattc 


agggtggctg 


ataccaaaat 


7740 


cagcagtggt 


tgttcgtcca 


cttaaaaata 


acgattgtca 


tatctggatc 


caacagttaa 


7800 


accatgtgat 


ggtgtatact 


gtggtatggc 


gtaaaacaac 


ggagaggttc 


gaatcctccc 


7860 


ctaaccgcgg 


gtagcggccc 


aggtacccgg 


atgtgttttc 


cgggctgatg 


agtccgtgag 


7920 


gacgaaaccc 


ggcatgcaag 


cttggcgtaa 


tcatggtcat 


agctgtttcc 


tgtgtgaaat 


7980 


tgttatccgc 


tcacaattcc 


acacaacata 


cgagccggaa 


gcataaagtg 


taaagcctgg 


8040 


ggtgcctaat 


gagtgagcta 


actcacatta 


attgcgttgc 


gctcactgcc 


cgctttccag 


8100 


tcgggaaacc 


tgtcgtgcca 


gctgcattaa 


tgaatcggcc 


aacgcgcggg 


gagaggcggt 


8160 


ttgcgtattg 


ggcgctcttc 


cgcttcctcg 


ctcactgact 


cgctgcgctc 


ggtcgttcgg 


8220 


ctgcggcgag 


cggtatcagc 


tcactcaaag 


gcggtaatac 


ggttatccac 


agaatcaggg 


8280 


gataacgcag 


gaaagaacat 


gtgagcaaaa 


ggccagcaaa 


aggccaggaa 


ccgtaaaaag 


8340 


gccgcgttgc 


tggcgttttt 


ccataggctc 


cgcccccctg 
Page 


acgagcatca 
5 ~ 


caaaaatcga 


8400 



Sequence Listingl.txt 



rnrtraantr 

Ly v. L L a. dy LL 


anannXnnm 

^y^yy ^yy^-y 


dddLLLydLd 


nnartataaa 
y y dL Ld Lddd 


natarrannr 
ydLdLLdyyL 


r\X X tr r c c ft" 

y L L LLLLLLL 


o*+uu 




XrnXncncXr 
LLy Ly Ly V- ll 


XrrXnXXrrn 

LLL Ly L LL Ly 


ar c cX nr cnc 

uLLL L y L L y L 


ttarrnnata 

L LdLLyydLd 


c cX c\X f {~ rxc c 

LL Ly L LLy L L 




XXXrXrcrXX 


*-yyy aa y^-y *- 


nnrnrXXXrX 

yyLyLLLLLL 


ratanrtrar 
La Lay l LLaL 


nrtntannta 
y l Ly Lay y Ld 


trtranttrn 

LL LLdy L LLy 


O JO u 


nX nX a nnX c n 
y *»y Lci yy LLy 


L LLy L LLLOa 


nrXnnnrXnX 
y l Ly yy l Ly l 


y LyLdLyddL 


LLLLLy L LLd 


yLLLydLLyL 


OD*tU 


XncnrrXXTkX 

Ly Ly LL L L.CLL 


rrnntaarta 
LLyy LdaL. La 


1" mX cXX nan 
LLy lll Ly ay 


LLLddLLLyy 


taanararna 
Lddy d LdLy d 


L L Ld LLy LLd 


8700 


l Lyy Lay Ldy 


LLaL Lyy Laa 


rannattanr 
Lay yd l Lay l 


dydy Lydyy l 


d Ly Ldy y Ly y 


tfirtaranan 

Ly l LdLdy dy 


O / DU 


ttrttnaant 

L LL L Lyddy L 


yy LggCC Ldd 


rtarnnrtar 
L LdLy y L LaL 


■a /~ "t~ ~s /~i :a 3 nn a 
a L Lay day yd. 


Ldy Ld LLLyy 


Ld LL Ly CyC L 


52R90 
OO^U 


CX C\CX C\7K7KC\C 

l LyL Lyddy l 


ranttarrtt 
Lay L LaLL L L 


Lyydddddyd 


y l Ly y l dy l l 


l l Lyd LLLyy 


r~aaa/~aaa/~/~ 
L dddL dddL L 


OOOU 


c*v.v.y l Ly y l cl 


nrnnXnnXXX 
y Lyy Lyy l l l 


XXXXnXXXnr 

LLLLyLLLyL 


aay Lay Lay d 


XXzimcnrTkn 
l LdLyLyLdy 


dddddddyyd 


RQ40 

Oi/HU 


tctcaaaaaa 




cXtXtcXaca 

LULL LL l a l y 


y y y ll l y dLy 


rtrantnnaa 
l LLay Lyyaa 


rnaaaartra 

LyddddL LLd 


Q000 


raftaaonaa 

v- y l v-dciy y y c*. 


li l Lyy LLa l 


fi3nattatra 
y ay a l l a l La 


aaaannatrt 

CXCLCLd^^OL LL L 


trarrtanat 

L LaLL Ldy d L 


rrttttaaat 

LLL L L Lddd L 




l"aaaaal"oaa 

\- CLCLCXCLGL l_y CLCL 


nXXXXaaaxc 

y L L L Lddd LL 


astrtaaant 

uu LL LauaLJ L 


aX aX aX nanX 
dLdLdLydy l 


aaarttnntr 
dddL l Lyy ll 


fnaranttar 

Ly dLdy L LdL 


Q1 70 


raal"nrl"l"^p» 

v_ Cl d Ly L L L du 


X c TinXnzxnnc 
LLay Lyayy l 


arrXaXrXra 

dLL LaLL LLa 


nrnatrtntr 
y Ly d l l Ly ll 


Xaxxxrnxxr 

Ld L L LLy LLL 


d LLLd Ldy LL 


Q1 RO 


nr cX narX r c 

y LL Ly dL LLL 


f c nX c nX nX tk 
LLy LLy Ly La 


nataarta cr\ 
yd LddL LdLy 


dLdLyyydyy 


nrttarratr 
y LL LdLLd LL 


Lyy LLL Ldy L 




nrt nr sat na 
y V- LyLuu l y a 


LaLLyLyaya 


rrrarnrtra 

LLLdLyL LLd 


LLyy l LLLdy 


atttatranr 
dLLLdLLdyL 


dd L dddL Ldy 


Q300 

Z7 jUU 


LLay v.v.yyaa 


nnnr rnnnrn 

yyy^y^y <-y 


ranaantnnt 
Lay aay Lyy l 


rrfnraartt 

LL Ly LddL LL 


LdLLLyLL LL 


ratrrantrt 
Ld LLLdy LLL 




Cl L Laa I- L y L L 


y LLyy yddy l 


tanantaant 
Lay ay Laay l 


anttrnrran 
ay l LLyLLdy 


ttaafanttt 

L Ldd Ldy LLL 


y Ly LddLy l l 


Q4?0 


nXXnCCTiXXn 
y L LyV-LaL Ly 


rtarannrat 
l LdLdy y Ld l 


(~ nX nnX nX c a 
LyLyyLyLLd 


Ly l LLy LLy l 


l Lyy Ld Lyy l 


L LLd L LLdy L 


Q4RO 


X c cnnXX c cc 

LLLyy L ULLL 


aarnatraan 
ddLy d LLddy 


y Ly dy l LdLd 


LydLLLLLLd 


i_y L Ly LyLdd 


ddddy cyy LL 


Q^AO 
y DH-U 


dy L LLL L LLy 


y LLLLLLydL 


LyLLyLLdyd 


dy Lddy LLyy 


Ley Ldy Ly l l 


dtCaC LCdly 


youu 


nttatnnran 
y l LdLyyLdy 


LdL Ly Ld Ldd 


L LL LL L LaL L 


y LLd ty LLd L 


ccy Lady dT.y 


L L LLLLLy Lg 


yoou 


aL Ly y Ly ay L 


dL LLddLLdd 


yLLdLLLLyd 


y dd Ldy Ly Ld 


LyLyyLydLL 


y dy L Ly L LL L 


ZU 


X nr c cnnr nX 
Ly LLLyy Ly l 


r aatarnnna 
Ldd LdLy y y d 


LddLdLLyLy 


rraratanra 
LLdLd Ldy Ld 


yddCL L Lddd 


dy Ly L LLd LL 


Q7°0 

y / ou 


d l Lyy aaaaL 


nXX cXX mnn 
y l lll LLyyy 


nmaaaa/~"t"/~ 
y LyddddL LL 


traannatrt 
LLddyyd LL L 


LdLLy L Ly L L 


ydyd LLLdy l 


QRAO 

yo*fu 


L Ly d Ly LddL 


rrartrntfir 
LLaL LLy Ly L 


dLLLddLLyd 


LL T. LLdg Ld L 


LLLtLdCLlt 


LdCCdyCy L L 


QQOO 

yyuu 


L l L y y y L y <iy 


^aaaaa^*a<"in 
LdddddLdyy 


ddCJ Lj Ldddd L 


gCCy Cddddd 


agggaa xaag 


ggegacaegg 




aaatgttgaa 


tactcatact 


cttccttttt 


caatattatt 


gaagcattta 


tcagggttat 


10020 


tgtctcatga 


gcggatacat 


atttgaatgt 


atttagaaaa 


ataaacaaat 


aggggttccg 


10080 


cgcacatttc 


cccgaaaagt 


gccacctgac 


gtctaagaaa 


ccattattat 


catgacatta 


10140 


acctataaaa 


ataggcgtat 


cacgaggccc 


tttcgtctcg 


cgcgtttcgg 


tgatgacggt 


10200 


gaaaacctct 


gacacatgca 


gctcccggag 


acggtcacag 
Page 


cttgtctgta 
6 


ageggatgee 


10260 



Sequence Listingl.txt 
gggagcagac aagcccgtca gggcgcgtca gcgggtgttg gcgggtgtcg gggctggctt 10320 

aactatgcgg catcagagca gattgtactg agagtgcacc atatgcggtg tgaaataccg 10380 

cacagatgcg taaggagaaa ataccgcatc aggcgccatt cgccattcag gctgcgcaac 10440 

tgttgggaag ggcgatcggt gcgggcctct tcgctattac gccagctggc gaaaggggga 10500 

tgtgctgcaa ggcgattaag ttgggtaacg ccagggtttt cccagtcacg acgttgtaaa 10560 

acgacggcca gtgaattcaa gcttaatacg actcactata 10600 

<210> 2 

<211> 10624 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> TMV infectious clone containing CEL I gene fused to a 6HIS encodin 
g sequence 



<HUU> L 

gtatttttac 


aacaattacc 


aacaacaaca 


aacaacaaac 


aacattacaa 


ttactattta 


60 


caattacaat 


ggcatacaca 


cagacagcta 


ccacatcagc 


tttgctggac 


actgtccgag 


120 


gaaacaactc 


cttggtcaat 


gatctagcaa 


agcgtcgtct 


ttacgacaca 


gcggttgaag 


180 


agtttaacgc 


tcgtgaccgc 


aggcccaagg 


tgaacttttc 


aaaagtaata 


agcgaggagc 


240 


agacgcttat 


tgctacccgg 


gcgtatccag 


aattccaaat 


tacattttat 


aacacgcaaa 


300 


atgccgtgca 


ttcgcttgca 


ggtggattgc 


gatctttaga 


actggaatat 


ctgatgatgc 


360 


aaattcccta 


cggatcattg 


acttatgaca 


taggcgggaa 


ttttgcatcg 


catctgttca 


420 


agggacgagc 


atatgtacac 


tgctgcatgc 


ccaacctgga 


cgttcgagac 


atcatgcggc 


480 


acgaaggcca 


gaaagacagt 


attgaactat 


acctttctag 


gctagagaga 


ggggggaaaa 


540 


cagtccccaa 


cttccaaaag 


gaagcatttg 


acagatacgc 


agaaattcct 


gaagacgctg 


600 


tctgtcacaa 


tactttccag 


acaatgcgac 


atcagccgat 


gcagcaatca 


ggcagagtgt 


660 


atgccattgc 


gctacacagc 


atatatgaca 


taccagccga 


tgagttcggg 


gcggcactct 


720 


tgaggaaaaa 


tgtccatacg 


tgctatgccg 


ctttccactt 


ctctgagaac 


ctgcttcttg 


780 


aagattcata 


cgtcaatttg 


gacgaaatca 


acgcgtgttt 


ttcgcgcgat 


ggagacaagt 


840 


tgaccttttc 


ttttgcatca 


gagagtactc 


ttaattattg 


tcatagttat 


tctaatattc 


900 


ttaagtatgt 


gtgcaaaact 


tacttcccgg 


cctctaatag 


agaggtttac 


atgaaggagt 


960 


ttttagtcac 


cagagttaat 


acctggtttt 


gtaagttttc 


tagaatagat 


acttttcttt 


1020 


tgtacaaagg 


tgtggcccat 


aaaagtgtag 


atagtgagca 


gttttatact 


gcaatggaag 


1080 


acgcatggca 


ttacaaaaag 


actcttgcaa 


tgtgcaacag 


cgagagaatc 


ctccttgagg 


1140 


attcatcatc 


agtcaattac 


tggtttccca 


aaatgaggga 
Page 


tatggtcatc 
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gtaccattat 


1200 



Sequence Listingl.txt 



tcgacatttc 


tttggagact 


agtaagagga 


cgcgcaagga 


agtcttagtg 


tccaaggatt 


1260 


tcgtgtttac 


agtgcttaac 


cacattcgaa 


cataccaggc 


gaaagctctt 


acatacgcaa 


1320 


atgttttgtc 


ctttgtcgaa 


tcgattcgat 


cgagggtaat 


cattaacggt 


gtgacagcga 


1380 


ggtccgaatg 


ggatgtggac 


aaatctttgt 


tacaatcctt 


gtccatgacg 


ttttacctgc 


1440 


atactaagct 


tgccgttcta 


aaggatgact 


tactgattag 


caagtttagt 


ctcggttcga 


1500 


aaacggtgtg 


ccagcatgtg 


tgggatgaga 


tttcgctggc 


gtttgggaac 


gcatttccct 


1560 


ccgtgaaaga 


gaggctcttg 


aacaggaaac 


ttatcagagt 


ggcaggcgac 


gcattagaga 


1620 


tcagggtgcc 


tgatctatat 


gtgaccttcc 


acgacagatt 


agtgactgag 


tacaaggcct 


1680 


ctgtggacat 


gcctgcgctt 


gacattagga 


agaagatgga 


agaaacggaa 


gtgatgtaca 


1740 


atgcactttc 


agagttatcg 


gtgttaaggg 


agtctgacaa 


attcgatgtt 


gatgtttttt 


1800 


cccagatgtg 


ccaatctttg 


gaagttgacc 


caatgacggc 


agcgaaggtt 


atagtcgcgg 


1860 


tcatgagcaa 


tgagagcggt 


ctgactctca 


catttgaacg 


acctactgag 


gcgaatgttg 


1920 


cgctagcttt 


acaggatcaa 


gagaaggctt 


cagaaggtgc 


tttggtagtt 


acctcaagag 


1980 


aagttgaaga 


accgtccatg 


aagggttcga 


tggccagagg 


agagttacaa 


ttagctggtc 


2040 


ttgctggaga 


tcatccggag 


tcgtcctatt 


ctaagaacga 


ggagatagag 


tctttagagc 


2100 


agtttcatat 


ggcaacggca 


gattcgttaa 


ttcgtaagca 


gatgagctcg 


attgtgtaca 


2160 


cgggtccgat 


taaagttcag 


caaatgaaaa 


actttatcga 


tagcctggta 


gcatcactat 


2220 


ctgctgcggt 


gtcgaatctc 


gtcaagatcc 


tcaaagatac 


agctgctatt 


gaccttgaaa 


2280 


cccgtcaaaa 


gtttggagtc 


ttggatgttg 


catctaggaa 


gtggttaatc 


aaaccaacgg 


2340 


ccaagagtca 


tgcatggggt 


gttgttgaaa 


cccacgcgag 


gaagtatcat 


gtggcgcttt 


2400 


tggaatatga 


tgagcagggt 


gtggtgacat 


gcgatgattg 


gagaagagta 


gctgtcagct 


2460 


ctgagtctgt 


tgtttattcc 


gacatggcga 


aactcagaac 


tctgcgcaga 


ctgcttcgaa 


2520 


acggagaacc 


gcatgtcagt 


agcgcaaagg 


ttgttcttgt 


ggacggagtt 


ccgggctgtg 


2580 


ggaaaaccaa 


agaaattctt 


tccagggtta 


attttgatga 


agatctaatt 


ttagtacctg 


2640 


ggaagcaagc 


cgcggaaatg 


atcagaagac 


gtgcgaattc 


ctcagggatt 


attgtggcca 


2700 


cgaaggacaa 


cgttaaaacc 


gttgattctt 


tcatgatgaa 


ttttgggaaa 


agcacacgct 


2760 


gtcagttcaa 


gaggttattc 


attgatgaag 


ggttgatgtt 


gcatactggt 


tgtgttaatt 


2820 


ttcttgtggc 


gatgtcattg 


tgcgaaattg 


catatgttta 


cggagacaca 


cagcagattc 


2880 


catacatcaa 


tagagtttca 


ggattcccgt 


accccgccca 


ttttgccaaa 


ttggaagttg 


2940 


acgaggtgga 


gacacgcaga 


actactctcc 


gttgtccagc 


cgatgtcaca 


cattatctga 


3000 


acaggagata 


tgagggcttt 


gtcatgagca 


cttcttcggt 


taaaaagtct 


gtttcgcagg 


3060 


agatggtcgg 


cggagccgcc 


gtgatcaatc 


cgatctcaaa 
Page 


acccttgcat 
8 


ggcaagatcc 


3120 



Sequence l_istingl.txt 



Ly dL ILL LClV. 


LLdd LL.y y d L 


dddy ddy lll 


tnrtf traan 
Ly L L L LLddy 


annntattra 
dy yyLdLLLd 


yd LyX LLdLd 


31 RO 
j IOU 


L Ly LyLaLLJa 


ay Ly Lddyy l 


nanaratart 
y dy dLd LdL L 


L Lyd Ly L L LL 


dL Ldy X Ldyy 


LLddLLLLLd 




LaLLdy LL LL 


Ld LLd L Ly Ld 


yy dy dLdy ll 


LdLdLCjLLLL 


ggxLgcaxxg 


LLdaggcaca 




LL LLj L LLy L L 


raantartar 
Lady LdL LdL 


dLLLJ LLLJLLd 


Ly yd LLL LLL 


dg X Ldy LdLL 


a l xagaga ll 


jjDU 


LaydydadL L 


Ldy L LL,y LdL 


L Ly L Ldy dLd 


Ly Ld Lddyy L 


Lyd xgcagga 


dcacaa xagc 




CLCL L LflvflvjU L 


1" fia c\t nnl" n 
LyciL LL.yy Ly 


ttraaanntt 
l LLdddyy l l 


rraatrtttt 

LLdd LL L L L L 


Ly l Ly Ldy Ly 


rraaanartn 
LLdddydL Ly 




y Ly a La l l 


Lya La Ly Lay 


LLLLdLLdLy 


ataantntrt 
d Lddy Ly ll l 


LLLdyyLddL 


dy LdLLdtyd 




Lyaa Laa l L l 


LyaiyL Ly l l 


dLLd Lydyy l 


tnartnarat 
LydLLydLdL 


ttrattnaaf 
L LLd L Ly dd L 


y LLdddydL L 


jDUU 


yLaLaLLyya 


Ld Ly LL. Lddy 


LL Ly L Ly L Ly 

J 


rnrrtaanna 
Ly LL Lddyyd 


L Lddd C Lddd 


LLdL Ldd LdL 


jDDU 




aarnnrnnra 
ddL.yyL.yyLd 


naaatnrrar 
Ljddd LLJLLdL 


y LLdy dL Lyy 


dL Ld L Lggdd 


aa l l Lag xgg 


3 / zu 


Ly d Ly d L Lad 


aannaarttt 
ddy y ddL LLL 


ddLy LdLLLy 


dyx xgxLxgg 


ca LCdL xga X 


ax xgaaaaxa 


j/oU 


rtnratrttt 

LLyLuLLLL L 


ay l Ly Lay d L 


ddy l l l l l Ly 


atanttattt 
d Ldy L Ld LLL 


yL L Ldddy dd 


ddddyddddL 




v.aaa Laaaao 


Ly LLLLLLLy 


ttrantanan 
l LLdy Ldydy 


antrtrtraa 
dy LL LL LLdd 


tanatnntta 

Ldy d Ly y Ltd 


yddddy Ldgy 




aav.ayy LaaL 


aatannrran 
a a Layy LLay 


L LLy Ldy d L L 


L Lyd LLL Ly L 


anatttnrra 
dyd L L Ly LLd 


y Ldy xxgdxc 


3QAH 


ay Lav.ay aLa 


LdLydL Lddd 


nraraarrra 
yLdLddLLLd 


dy Lddddd L L 


yydLdL X LLd 


d LLLdddLyy 


*f U^U 


ay LdLLLyyL 


l l Ly Ldy dcy 


dL LLJLLj LdLL 


d X LLdddddd 


ga LCaa tgcd 


^ ^ ^ +* +■ r*i 

axaxxxggcc 


4U5U 


*-y L L y L L La y 


Ly dy L L LdL. L 


dyy Lad L LdL 


xygdLagxgx 


xgaxxegage 


agaxxxxxgx 


414U 


L L L LL.aL.aay 


aaafiararra 
dddydLdLLd 


yLy Ldgd l xy 


dy y d L L LL L L 


Lggagd ll ll 


gaeagxeaxg 


4ZUU 


Ly LLydLyy d 


Ly ll l Lyy dy 


L Lyy dLd LdL 


Ldddd LdCgd 


caaaxexcag 


aaxgaaxxec 


4ZDU 


civ. Ly Ly Lay l 


dy dd LdLydy 


d ll Lyy Ly dd 


yd l Ly y y l l l 


LyddydL LLL 


xxgggagaag 




l l LyyaaaLa 


annnratana 
ay y y Ld Ldy d 


ddy dLLd LLL 


traannatta 
LLddyyd Ltd 


LdLLy Ldgg L 


dxaaaaacxx 


430U 


nratrtnnta 
y L.d ll Lyy Ld 


LLdddydddLJ 


agcggggacg 


LLdcgacg l l 


ca l Lggaaac 


acxgxgaxca 


AAACi 


LLyL.Lyv.dLy 


LCLyycLLLy 


d LgL l LLCgd 


xggagaaaax 


aa rcaaagga 


geexxx xgcg 


4!)UU 


y tydcydLdg 


XLxy Lxy xdL 


L L LLLdddy y 


gxxgxgagxx 


reegga tg tg 


caacacxccg 


4!>bU 


LyddLL L Ld X 


y Lyy ad l l l l 


gddy CddddC 


Lg X X lddddd 


acagta tgga 


xacxx xxgcg 


/i con 


y ddy d Ld Ly L 


ddLdLdLLdC 


ga Ldydy ga l 


gcaxxgxgxa 


l tacga tccc 


cxaaagxxga 


4ooU 


tctcgaaact 


tggtgctaaa 


cacatcaagg 


attgggaaca 


cttggaggag 


ttcagaaggt 


4740 


ctctttgtga 


tgttgctgtt 


tcgttgaaca 


attgtgcgta 


ttacacacag 


ttggacgacg 


4800 


ctgtatggga 


ggttcataag 


accgcccctc 


caggttcgtt 


tgtttataaa 


agtctggtga 


4860 


agtatttgtc 


tgataaagtt 


ctttttagaa 


gtttgtttat 


agatggctct 


agttgttaaa 


4920 


ggaaaagtga 


atatcaatga 


gtttatcgac 


ctgacaaaaa 
Page 


tggagaagat 
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cttaccgtcg 


4980 



Sequence Listingl.txt 



atgtttaccc 


ctgtaaagag 


tgttatgtgt 


tccaaagttg 


ataaaataat 


ggttcatgag 


5040 


aatgagtcat 


tgtcagaggt 


gaaccttctt 


aaaggagtta 


agcttattga 


tagtggatac 


5100 


gtctgtttag 


ccggtttggt 


cgtcacgggc 


gagtggaact 


tgcctgacaa 


ttgcagagga 


5160 


ggtgtgagcg 


tgtgtctggt 


ggacaaaagg 


atggaaagag 


ccgacgaggc 


cactctcgga 


5220 


tcttactaca 


cagcagctgc 


aaagaaaaga 


tttcagttca 


aggtcgttcc 


caattatgct 


5280 


ataaccaccc 


aggacgcgat 


gaaaaacgtc 


tggcaagttt 


tagttaatat 


tagaaatgtg 


5340 


aagatgtcag 


cgggtttctg 


tccgctttct 


ctggagtttg 


tgtcggtgtg 


tattgtttat 


5400 


agaaataata 


taaaattagg 


tttgagagag 


aagattacaa 


acgtgagaga 


cggagggccc 


5460 


atggaactta 


cagaagaagt 


cgttgatgag 


ttcatggaag 


atgtccctat 


gtcgatcagg 


5520 


cttgcaaagt 


ttcgatctcg 


aaccggaaaa 


aagagtgatg 


tccgcaaagg 


gaaaaatagt 


5580 


agtaatgatc 


ggtcagtgcc 


gaacaagaac 


tatagaaatg 


ttaaggattt 


tggaggaatg 


5640 


agttttaaaa 


agaataattt 


aatcgatgat 


gattcggagg 


ctactgtcgc 


cgaatcggat 


5700 


tcgttttaaa 


tagatcttac 


agtatcacta 


ctccatctca 


gttcgtgttc 


ttgtcattaa 


5760 


ttaaatgacg 


cgattatatt 


ctgtgttctt 


tcttttgttg 


gctcttgtag 


ttgaaccggg 


5820 


tgttagagcc 


tggagcaaag 


aaggccatgt 


catgacatgt 


caaattgcgc 


aggatctgtt 


5880 


ggagccagaa 


gcagcacatg 


ctgtaaagat 


gctgttaccg 


gactatgcta 


atggcaactt 


5940 


atcgtcgctg 


tgtgtgtggc 


ctgatcaaat 


tcgacactgg 


tacaagtaca 


ggtggactag 


6000 


ctctctccat 


ttcatcgata 


cacctgatca 


agcctgttca 


tttgattacc 


agagagactg 


6060 


tcatgatcca 


catggaggga 


aggacatgtg 


tgttgctgga 


gccattcaaa 


atttcacatc 


6120 


tcagcttgga 


catttccgcc 


atggaacatc 


tgatcgtcga 


tataatatga 


cagaggcttt 


6180 


gttattttta 


tcccacttca 


tgggagatat 


tcatcagcct 


atgcatgttg 


gatttacaag 


6240 


tgatatggga 


ggaaacagta 


tagatttgcg 


ctggtttcgc 


cacaaatcca 


acctgcacca 


6300 


tgtttgggat 


agagagatta 


ttcttacagc 


tgcagcagat 


taccatggta 


aggatatgca 


6360 


ctctctccta 


caagacatac 


agaggaactt 


tacagagggt 


agttggttgc 


aagatgttga 


6420 


atcctggaag 


gaatgtgatg 


atatctctac 


ttgcgccaat 


aagtatgcta 


aggagagtat 


6480 


aaaactagcc 


tgtaactggg 


gttacaaaga 


tgttgaatct 


ggcgaaactc 


tgtcagataa 


6540 


atacttcaac 


acaagaatgc 


caattgtcat 


gaaacggata 


gctcagggtg 


gaatccgttt 


6600 


atccatgatt 


ttgaaccgag 


ttcttggaag 


ctccgcagat 


cattctttgg 


caggaggtca 


6660 


ccatcaccat 


caccattgac 


ctaggccagt 


agtttggttt 


aaacccaact 


gcgaggggta 


6720 


gtcaagatgc 


ataataaata 


acggattgtg 


tccgtaatca 


cacgtggtgc 


gtacgataac 


6780 


gcatagtgtt 


tttccctcca 


cttaaatcga 


agggttgtgt 


cttggatcgc 


gcgggtcaaa 


6840 


tgtatatggt 


tcatatacat 


ccgcaggcac 


gtaataaagc 


gaggggttcg 


ggtcgaggtc 


6900 
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y y l Ly Ly add. 


L LL,y ddddy y 


ttrrnna aa a 

LLL,L.yydddd 


s~aaaaaana/i 
Lddddddy dy 


d Lyy Ldy y Ld 


d Ldy Ly L Ldd 




Lad Lddy ddd 


ataaataata 
d Lddd Ldd Ld 


ntnntaanaa 

y ^yy Lddydd 


anntttnaaa 
dy y L L Ly ddd 


/ittfiannaaa 
y l Ly dy y ddd 


ttnannataa 
l Ly dy y d Ldd 


70?o 


Ly Lady LLjd L 


narnantrta 
y dLydy ll Ld 


LLy Ly LLd L L 


nantarnttt 

y dy LdLy LLL 


taatraaf at 

LddLLddLd L 


y LL L Ld LdLd 


7080 
/ uou 


a L LddL LL LL 


LydyLLdd L L 


Ly L L LdL L Ld 


anttrrnrtt 

dy L LLLy L L L 


atnranatrr 
d Ly Ldy d LLL 


tntnranrtn 
L y L y cdyL Ly 


71 40 


a Li. del LLLy L 


y LdLddd Ly l 


at tfinntaar 
dLLyyy LddL 


rantttraaa 
Ldy L L LLddd 


rnraaraanr 
Ly LddLddy l 


tannaraara 
Ldy yd Ldd Ld 


7?oo 


y LuL.daL.ayL. 


dd l l Ly Ly y d 


tnrrtnnaaa 
Ly ll Lyy ddd 


LL Ly Ly LL Ld 


y LdLydLdy l 


nanatttrrt 
y dy d L L LLLL 


7?fi0 


yL.dLL.yydL l 


trtaf ntnta 
LL.LdLyLyLd 


Ldy d Ld Ldd L 


LLydLy L L Ly 


d LLLy L Ly d L 


LdLyy Ly l Ld 




ttaaatanrf 
t L Lddd LdLJ L L 


trnatartan 
LLydLdL Ldy 


aaatanaata 
ddd Ldy dd Ld 


atanannttn 
d Ldy dy y l Ly 


ataatraarr 
d Ldd LLddLL 


rnrarrnaat 
Ly LdLLydd L 


7380 


af1~aft"na.aa 
dL LdL Ly ddd 


LLy L LddLyL 


nartranann 
ydL LLdy dy y 


y LdydLyd Ly 


rnartntanr 
Ly dL Ly Ldy L 


tataannnrt 
Ld Lddy y y l l 


7440 


i_v_aa iv.au La 


a l l l y y l. Ldd 


Ly ddL. Lyy l l 


v_ y Lyy ddL. Ly 


nratnttraa 
y l. a l y l LLaa 


traanraanr 
LLaayLaayv. 




L L LyayaL. Ly 


l. Lay LyyaL l 


tntrtnnarr 
l y ll LyyaLL 


diwddL. LLLyy 


l. Lav. l Lay l l 


a l Ly l Ly l y a 




natttrrtaa 

ya L L LLL Ldd 


aa-faaant'f'3 
aa Ldddy llq 


L LyddydL L L 


aaaattrann 
dddd L LLdy y 


y LyyLLydLd 


rraaaatran 

LLdddd LLdy 


7fi?0 


rantrinttnt 
Lay Ly y l Ly l 


LLy LLLaL L L 


ddd Ld LddLy 


dL Ly LLd Ld L 


rtfinatrraa 

L Ly y d LLLdd 


ranttaaarr 
Ldy L LdddLL 


7fi80 


d Ly Ly d Ly y l 


y Ld LdL. Ly Ly 


/itatnnrnta 

y Ld Ly y Ly Ld 


aaa/~aa/~nna 
dddLddLyyd 


aaantrnrtn 

dddy LLy l Ly 


aanarttaaa 
ddydL L Lddd 


7740 


dLLLdyyyLy 


n/"" , 1~na"t~a/~/~a 
LjL LydLdLLd 


aaa1~^*an/~an 
ddd LLdy Lay 


Ly y l cy l LLy 


trrarttaaa 
L L LdL L Lddd 


aataarflatt 
dd LddLy d L L 


7800 


y LLdLdLLLy 


na+*f"/~aar"an 
ydLLLddLdy 


ttaaarratn 
L LdddLLd Ly 


LydLyyLyLd 


tartntnnta 

LdL Ly Lyy Ld 


tnnrntaa aa 
LyyLy Ldddd 


7860 


raarnnanan 
L.ddLyydydy 


y LLLyddLLL 


trrrrtaarr 
LLLLLLddLL 


gcgggcagcg 


nrrranntar 
y LLLdyy LdL 


LLy y d Ly Ly l 


7Q70 


l l LLLyyyL l 


natnantrrn 
yd Ly dy LLLy 


LydyydLydd 


arrrnnratn 
dLLLyyLdLy 


raanrttnnr 
Lddy l l Ly y l 


y LddLLdLyy 


7Q80 


LLdLdyt Ly L 


L LLL Ly Ly Ly 


aaaftnttat 

ddd L Ly L Ld L 


rrnrtraraa 

LLy L LLdLdd 


ttrrararaa 
L LLLdLdLdd 


ratarnanrr 
LdLdLydyLL 


8040 


nnaanrataa 
yyddyLa Lad 


an+*n*t"aaanf~ 

dy Ly Ldddy l. 


l Ly y y y Ly ll 


taatnantna 
Ldd Ly dy Ly d 


nrtaartrar 
yL LddL LLdL 


attaattnrn 
d L Ldd L Ly Ly 


81 00 


L LyL.yCLL.dL. 


LyLLLyLLL L 


rrantrnnna 

LLdyLLyyyd 


ddLL Ly LLy L 


yCLdy L Ly Ld 


ttaatnaatr 
LLddLyddLL 


81 fiO 

O -LOU 


ggccddcgcg 


eggggagagg 


Lyy l l Ly Ly l 


a l Lyyy eg l l 


LLLLLgLLLC 


LLLyLLLdLL 


8790 


ydL.LLyL.LyL 


yL l L.y y LLy l 


LLyyL Ly Lyy 


Ly dy Ly y LdL 


ranrtrartr 
Ldy L LLdL LL 


a aannr~nn"t"a 

dddyy Lyy Ld 


8?80 
0£OU 


dLdLyy L LdL 


rraranaatr 
LLdLdyddLL 


annnnataar 
dyyyydLddL 


n^~annaaana 
yLdyydddyd 


aratntnanr 
dLdLy LydyL 


aaaann/~/~an 
ddddy y LLdy 


8340 


raaaannrra 
LddddyyLLd 


nnaarr/itaa 
yyddLLy Ldd 


aaannrrnrn 
dddy y LLy Ly 


ttnrtnnrnl" 
l Ly l Ly y Ly l 


LLLLLLd Ldy 


yLLLLyLLLL 


8400 


rrtnarnanr 
LL LydLydyL 


a1"/~a/~aaaaa 
dLLdLddddd 


trnarnrtra 
LLydLyLLLd 


a/*i+/~aoann"t" 

ag Lcagagg l 


nnrnaaarrr 
y y Ly dddLLL 


y dLdy y dL Ld 


8460 


LdddydLaLL 


aggcg l l llc 


lcl Lyy day L 


LLLL Leg cgc 


gC LL LLL Lg L 


LLLy dLLL Lg 




ccgcttaccg 


gatacctgtc 


cgcctttctc 


ecttegggaa 


gcgtggcgct 


ttctcatagc 


8580 


tcacgctgta 


ggtatctcag 


ttcggtgtag 


gtcgttcgct 


ccaagctggg 


ctgtgtgcac 


8640 


gaaccccccg 


ttcagcccga 


ccgctgcgcc 


ttatccggta 


actategtet 


tgagtccaac 


8700 


ceggtaagae 


acgacttatc 


gccactggca 


gcagccactg 


gtaacaggat 


tagcagagcg 


8760 
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aggtatgtag 


gcggtgctac 


agagttcttg 


aagtggtggc 


ctaactacgg 


ctacactaga 


8820 


aggacagtat 


ttggtatctg 


cgctctgctg 


aagccagtta 


ccttcggaaa 


aagagttggt 


8880 


agctcttgat 


ccggcaaaca 


aaccaccgct 


ggtagcggtg 


gtttttttgt 


ttgcaagcag 


8940 


cagattacgc 


gcagaaaaaa 


aggatctcaa 


gaagatcctt 


tgatcttttc 


tacggggtct 


9000 


gacgctcagt 


ggaacgaaaa 


ctcacgttaa 


gggattttgg 


tcatgagatt 


atcaaaaagg 


9060 


atcttcacct 


agatcctttt 


aaattaaaaa 


tgaagtttta 


aatcaatcta 


aagtatatat 


9120 


gagtaaactt 


ggtctgacag 


ttaccaatgc 


ttaatcagtg 


aggcacctat 


ctcagcgatc 


9180 


tgtctatttc 


gttcatccat 


agttgcctga 


ctccccgtcg 


tgtagataac 


tacgatacgg 


9240 


gagggcttac 


catctggccc 


cagtgctgca 


atgataccgc 


gagacccacg 


ctcaccggct 


9300 


ccagatttat 


cagcaataaa 


ccagccagcc 


ggaagggccg 


agcgcagaag 


tggtcctgca 


9360 


actttatccg 


cctccatcca 


gtctattaat 


tgttgccggg 


aagctagagt 


aagtagttcg 


9420 


ccagttaata 


gtttgcgcaa 


cgttgttgcc 


attgctacag 


gcatcgtggt 


gtcacgctcg 


9480 


tcgtttggta 


tggcttcatt 


cagctccggt 


tcccaacgat 


caaggcgagt 


tacatgatcc 


9540 


cccatgttgt 


gcaaaaaagc 


ggttagctcc 


ttcggtcctc 


cgatcgttgt 


cagaagtaag 


9600 


ttggccgcag 


tgttatcact 


catggttatg 


gcagcactgc 


ataattctct 


tactgtcatg 


9660 


ccatccgtaa 


gatgcttttc 


tgtgactggt 


gagtactcaa 


ccaagtcatt 


ctgagaatag 


9720 


tgtatgcggc 


gaccgagttg 


ctcttgcccg 


gcgtcaatac 


gggataatac 


cgcgccacat 


9780 


agcagaactt 


taaaagtgct 


catcattgga 


aaacgttctt 


cggggcgaaa 


actctcaagg 


9840 


atcttaccgc 


tgttgagatc 


cagttcgatg 


taacccactc 


gtgcacccaa 


ctgatcttca 


9900 


gcatctttta 


ctttcaccag 


cgtttctggg 


tgagcaaaaa 


caggaaggca 


aaatgccgca 


9960 


aaaaagggaa 


taagggcgac 


acggaaatgt 


tgaatactca 


tactcttcct 


ttttcaatat 


10020 


tattgaagca 


tttatcaggg 


ttattgtctc 


atgagcggat 


acatatttga 


atgtatttag 


10080 


aaaaataaac 


aaataggggt 


tccgcgcaca 


tttccccgaa 


aagtgccacc 


tgacgtctaa 


10140 


gaaaccatta 


ttatcatgac 


attaacctat 


aaaaataggc 


gtatcacgag 


gccctttcgt 


10200 


ctcgcgcgtt 


tcggtgatga 


cggtgaaaac 


ctctgacaca 


tgcagctccc 


ggagacggtc 


10260 


acagcttgtc 


tgtaagcgga 


tgccgggagc 


agacaagccc 


gtcagggcgc 


gtcagcgggt 


10320 


gttggcgggt 


gtcggggctg 


gcttaactat 


gcggcatcag 


agcagattgt 


actgagagtg 


10380 


caccatatgc 


ggtgtgaaat 


accgcacaga 


tgcgtaagga 


gaaaataccg 


catcaggcgc 


10440 


cattcgccat 


tcaggctgcg 


caactgttgg 


gaagggcgat 


cggtgcgggc 


ctcttcgcta 


10500 


ttacgccagc 


tggcgaaagg 


gggatgtgct 


gcaaggcgat 


taagttgggt 


aacgccaggg 


10560 


ttttcccagt 


cacgacgttg 


taaaacgacg 


gccagtgaat 


tcaagcttaa 


tacgactcac 


10620 


tata 
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Sequence Listingl.txt 



<210> 3 

<211> 891 

<212> DNA 

<213> Apium graveolens 



<400> 3 

a Lya.v_LjL.yci l 


Lu LCI L LL Ly L 


cittrt+tctt 

yLLL.LLLV.LL 


tf nttnnrtr 
l Ly l Lyy l ll 


l Ly Lay l Lya 


av.v.y y y Ly l l 




ayayLL Ly yd 


yLdaayaayy 


v. La Ly LLaiy 


a La Ly LLaaa 


l Ly Ly Lay ya 


ll Ly l Lyyay 


1 70 

-L£ L/ 


LLayaayLay 




aaay a Ly v. Ly 


l LaLLyyaL l 


a. Ly L Laa Lyy 


LaaL l La l Ly 


1R0 


It n r1* n 1" nt~ n 
Li -y L y L y L y 


Ly tyyLL Lya 


Ltaaa l LLya 


LdL Lyy LaLa 


ay LaLayy Ly 


y a l Lay l ll l 






l Ly a LuLav.L 


Ly a LLaay ll 


Ly L LLa L L Ly 


a l LaLLayay 


ay a l Ly LLa l 


300 


y a. L^.va^a l y 


y a yyy aa yy a 


l a Ly Ly Ly l l 


y l Lyy ay l La 


l LLaaaa l l l 


l a l a ll l l ay 


360 

J LILI 


v.. l i_y y ci La i_ l 


trrnrrstnn 
Lv.Lyv.La Ly y 


aaL a ll Ly a l 


Ly l l y a l a La 


a La LyaLaya 


nnrtttfitta 
y y l l l Ly l La 


470 


tttttatccc 


acttcatggg 


agatattcat 


cagcctatgc 


atgttggatt 


tacaagtgat 


480 


atgggaggaa 


acagtataga 


tttgcgctgg 


tttcgccaca 


aatccaacct 


gcaccatgtt 


540 


tgggatagag 


agattattct 


tacagctgca 


gcagattacc 


atggtaagga 


tatgcactct 


600 


ctcctacaag 


acatacagag 


gaactttaca 


gaggg tag ll 


ggt tgcaaga 


tg l tgaatcc 


DOU 


tggaaggaat 


gtgatgatat 


ctctacttgc 


gccaataagt 


atgctaagga 


gagtataaaa 


720 


ctagcctgta 


actggggtta 


caaagatgtt 


gaatctggcg 


aaactctgtc 


agataaatac 


780 


ttcaacacaa 


gaatgccaat 


tgtcatgaaa 


cggatagctc 


agggtggaat 


ccgtttatcc 


840 


atgattttga 


accgagttct 


tggaagctcc 


gcagatcatt 


ctttggcatg 


a 


891 


<210> 4 
<211> 915 
<212> DNA 

<213> Apium graveolens 










<400> 4 
atgacgcgat 


tatattctgt 


gttctttctt 


"t~"t"/"i+~"t"/"inr""t*f 

l iy LiggLiL 


Lugtag cxga 


accgggtg ll 


DU 


agagcctgga 


gcaaagaagg 


ccatgtcatg 


aratntraaa 
dLdLy LLaaa 


l Ly v.y (.ay yd 


tLly L LLJCJaLJ 


1 70 


ccagaagcag 


cacatgctgt 


aaagatgctg 


ttaccggact 


atgctaatgg 


caacttatcg 


180 


tcgctgtgtg 


tgtggcctga 


tcaaattcga 


cactggtaca 


agtacaggtg 


gactagctct 


240 


ctccatttca tcgatacacc 


tgatcaagcc 


tgttcatttg 


attaccagag 


agactgtcat 


300 


gatccacatg 


gagggaagga 


catgtgtgtt 


gctggagcca 


ttcaaaattt 


cacatctcag 


360 


cttggacatt 


tccgccatgg 


aacatctgat 


cgtcgatata 


atatgacaga 


ggctttgtta 


420 


tttttatccc 


acttcatggg 


agatattcat 


cagcctatgc 


atgttggatt 


tacaagtgat 


480 


atgggaggaa 


acagtataga tttgcgctgg 


tttcgccaca 


aatccaacct 


gcaccatgtt 


540 
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Sequence Listingl.txt 
tgggatagag agattattct tacagctgca gcagattacc atggtaagga tatgcactct 600 

ctcctacaag acatacagag gaactttaca gagggtagtt ggttgcaaga tgttgaatcc 660 

tggaaggaat gtgatgatat ctctacttgc gccaataagt atgctaagga gagtataaaa 720 

ctagcctgta actggggtta caaagatgtt gaatctggcg aaactctgtc agataaatac 780 

ttcaacacaa gaatgccaat tgtcatgaaa cggatagctc agggtggaat ccgtttatcc 840 

atgattttga accgagttct tggaagctcc gcagatcatt ctttggcagg aggtcaccat 900 

caccatcacc attga 915 

<210> 5 

<211> 717 

<212> DNA 

<213> Artificial Construct derived from Aequorea victoria GFP 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<400> 5 
atgagtaaag 


gagaagaact 


tttcactgga 


gttgtcccaa 


ttcttgttga 


attagatggt 


60 


gatgttaatg 


ggcacaaatt 


ttctgtcagt 


ggagagggtg 


aaggtgatgc 


aacatacgga 


120 


aaacttaccc 


ttaaatttat 


ttgcactact 


ggaaaactac 


ctgttccatg 


gccaacactt 


180 


gtcactactt 


tctcttatgg 


tgttcaatgc 


ttttcaagat 


acccagatca 


tatgaaacgg 


240 


catgactttt 


tcaagagtgc 


catgcccgaa 


ggttatgtac 


aggaacgcac 


tatatttttc 


300 


aaggatgacg 


ggaactacaa 


gacacgtgct 


gaagtcaagt 


ttgaaggtga 


tacccttgtt 


360 


aatagaatcg 


agttaaaagg 


tattgatttt 


aaagaagatg 


gaaacattct 


tggacacaaa 


420 


ttggaataca 


actataactc 


acacaatgta 


tacatcatgg 


cagacaaaca 


aaagaatgga 


480 


atcaaagtta 


acttcaaaat 


tagacacaac 


attgaagatg 


gaagcgttca 


actagcagac 


540 


cattatcaac 


aaaatactcc 


aattggcgat 


ggccctgtcc 


ttttaccaga 


caaccattac 


600 


ctgtccacac 


aatctgccct 


ttcgaaagat 


cccaacgaaa 


agagagacca 


catggtcctt 


660 


cttgagtttg 


taacagctgc 


tgggattaca 


catggcatgg 


atgaactata 


caaataa 


717 



<210> 6 
<211> 717 
<212> DNA 

<213> Artificial construct derived from Aequorea victoria GFP 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 

<400> 6 

atgagtaaag gagaagaact tttcactgga gttgtcccaa ttcttgttga attagatggt 60 

gatgttaatg ggcacaaatt ttctgtcagt ggagagggtg aaggtgatgc tacatacgga 120 
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Sequence Listingl.txt 



cLclLJ L L Ldv-LL LLdadLLLdL 


L LyLdL LdL L 


yyddddL LdL. 


L Ly L LL Ld Ly 


nrraarartt 
yLLddLdLL L 


1 RO 


ntrartartf trtrttatnn 

tj LLaLLaLLL LLLCLLdLyy 


tnttraatnr 

Ly L LLddLyL 


L L L LCddy d L 


arrranalra 
dLLLdydLLd 


Ld LydddLyy 




La LydLLL LL LLdd.yd.yLyC 


CdLyL.L-L.ydd 


99 C La Ly LdL 


dyy ddLyLdL 


Ld Ld LL LL LL 


jUU 


dddydLydCy yyddCLdCdd 


ydcdcy cgc l 


yddytLddCj L 


ccgaagg iga 


LdLLL L Lg L L 




dd Ldy dd LLy dy L Lddddy y 


1~a1-1-ria+-'t-1--|- 
LaLLydL LLL 


dddy ddy d Ly 


ydddLd L L L L 


Ly y dCdCddd 




ctcgagtaca actataactc 


acacaatgta 


tacatcatgg 


cagacaaaca 


aaagaatgga 


480 


atcaaagtta acttcaaaat 


tagacacaac 


attgaagatg 


gaagcgttca 


actagcagac 


540 


cattatcaac aaaatactcc 


aattggcgat 


ggccctgtcc 


ttttaccaga 


caaccattac 


600 


ctgtccacac aatctgccct 


ttcgaaagat 


cccaacgaaa 


agagagacca 


catggtcctt 


660 


cttgagtttg taacagctgc 


tgggattaca 


catggcatgg 


atgaactata 


caaataa 


717 



<210> 7 

<211> 717 

<212> DNA 

<213> Artificial construct derived from Aequorea victoria GFP 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<400> 7 
atgagtaaag 


gagaagaact 


tttcactgga 


gttgtcccaa 


ttcttgttga attagatggt 


60 


gatgttaatg 


ggcacaaatt 


ttctgtcagt 


ggagagggtg 


aaggtgatgc tacataegga 


120 


aagcttaccc 


ttaaatttat 


ttgeactact 


ggaaaactac 


ctgttccatg gccaacactt 


180 


gtcactactt 


tctcttatgg 


tgttcaatgc 


ttttcccgtt 


ateeggatea tatgaaaegg 


240 


catgactttt 


tcaagagtgc 


catgcccgaa 


ggttatgtac 


aggaaegcac tatatctttc 


300 


aaagatgacg 


ggaactacaa 


gaegegtget 


gaagtcaagt 


ttgaaggtga tacccttgtt 


360 


aatagaatcg 


agttaaaagg 


tattgatttt 


aaagaagatg 


gaaacattct eggacacaaa 


420 


ttggaataca 


actataactc 


acacaatgta 


tacatcaegg 


cagacaaaca aaagaatgga 


480 


atcaaagcta 


acttcaaaat 


tcgccacaac 


attgaagatg 


gatcegttea actagcagac 


540 


cattatcaac 


aaaatactcc 


aattggcgat 


ggccctgtcc 


ttttaccaga caaccattac 


600 


ctgtcgacac 


aatctgccct 


ttcgaaagat 


cccaacgaaa 


agegtgacca catggtcctt 


660 


cttgagtttg 


taactgctgc 


tgggattaca 


catggcatgg 


atgaactata caaataa 


717 



<210> 8 
<211> 717 
<212> DNA 

<213> Artificial construct derived from Aequorea Victoria GFP 
<220> 

Page 15 



Sequence Listingl.txt 
<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention 



<400> 8 
d Ly dy Ldddy 


y dy ddy ddL l 


LLLL.dL.Lyyd 


y L Ly LLLLdd 


LXLXXyXLyd 


attanatnnl" 

d l Ldy d uy y l 


fin 


y d l_y L Lad Ly 


nnraraaaf t 
yyLdLddd L L 


ttrtntrant 

L LL Ly LLdy L 


ggagagggxg 


ddy y Ly d Ly l 


ddLdLdLyyd 


1 ?0 


aaarttarrr 
dddL L LdLLL 


ttaaatttat 

L Lddd L L Ld L 


L Ly LdL. LdL L 


nnaaaar*"t*ar" 
y y ddddL LdL 


L Ly L LLLdLy 


yLLddLdLLL 


1 RO 

lOU 


y LLdL LdL L L 


1" r 1* r 1-t" a 1" n n 
L L L L L Ld Ly y 


tnttraatnr 
Ly L LLdd Ly L 


tfttraanat 
L L LLLddLJdL 


arrranatra 
dLLLdy d LLd 


"t"a"t"naaamn 
Ld LydddLyy 




Ld Ly dL L L L L 


traanantnr 

LLddydy Ly l 


f~a"t~n/~/~/Tiaa 
L-d LLJLLLLJdd 


yy l Ld Ly LdL, 


annaaanaa/ - 

dy y dddy ddL 


Ld LdL L L L LL 




aannatnarfl 

ddyydLydcy 


nnaar1"araa 
yyddLLdLdd 


ydL,dL.yLyL,L 


n a antra a n1~ 
y ddy LLddy L 


ttna annt/ia 

l Lyddyy Ly d 


T.dLLLLILJT.L 


3DU 


aatagaatcg 


agttaaaagg 


tattgatttt 


aaagaagatg 


gaaacattct 


eggacacaaa 


420 


ctcgagtaca 


actataactc 


acacaatgta 


tacatcatgg 


cagacaaaca 


aaagaatgga 


480 


atcaaagtta 


acttcaaaat 


tcgccacaac 


attgaagatg 


gatcegttea 


actagcagac 


540 


cattatcaac 


aaaatactcc 


aattggcgat 


ggccctgtcc 


ttttaccaga 


caaccattac 


bUU 


ctgtccacac 


aatctgccct 


ttcgaaagat 


cccaacgaaa 


agagagacca 


catggtcctt 


660 


cttgagtttg 


taacagctgc 


tgggattaca 


catggcatgg 


atgaactata 


caaataa 


717 


<210> 9 
<211> 807 

<212> DNA 

<213> Tobacco mosaic 


vi rus 










<400> 9 
atggctctag 


ttgttaaagg 


aaaan"t~naa"t* 
ddddy Lydd L 


atr aatnant 

d LLdd Lydy l 


LLdLLydLLL 


naraaaaairi 
y dLddddd Ly 


DU 


gagaagatct 


taccgtcgat 


/™i "t~ *t~ *t~ a r~ f r f 
ytLLdLLLLL 


nta a anan+*n 

y Ldddy dy Ly 


X Ld T_y XgX LL 


Ldddy L Lyd L 




aaaataatgg 


ttcatgagaa 


xy dy LLd l uy 


trannnnf na 

LLdggyg Lyd 


arrttrttaa 
dLLLLLLLdd 


annantta an 

dyydyLLddy 


i an 


cttattgata 


gtggatacgt 


c xg l l LagcL 


ggxxxggxcg 


LLdcyy y cy d 


/■i a a /~ "t~ n 
g LggddL X xg 




cctgacaatt 


gcagaggagg 


xgxgdgcgxg 


xgxcxggxgg 


araaaanna^ - 

dCddddy gd L 


gy dddydy LL 




gacgaggcca 


ctctcggatc 


X LdL LdCdCd 


y LdyL T_y Cdd 


dyddddyd L L 


LLdg X LLddy 




gtcgttccca 


attatgctat 


ddCCdCCCdy 


gdcgcgaxga 


aaaacgxcxg 


n ^ a ~1 /""l "t~ "t" "t~ "t~ a 

gcaagxxxxa 




gttaatatta 


gaaatgtgaa 


gaxgx cagey 


gg L L LL xg LL 


CgC L L LL LL L 


ggagxxxgxg 


'tOU 


tcggtgtgta 


ttgtttatag 


aaataatata 


aaattaggtt 


tgagagagaa 


gattacaaac 


540 


gtgagagacg 


gagggcccat 


ggaacttaca 


gaagaagtcg 


ttgatgagtt 


catggaagat 


600 


gtccctatgt 


cgatcaggct 


tgcaaagttt 


cgatctcgaa 


ccggaaaaaa 


gagtgatgtc 


660 


cgcaaaggga 


aaaatagtag 


tagtgategg 


teagtgeega 


acaagaacta 


tagaaatgtt 


720 


aaggattttg 


gaggaatgag 


ttttaaaaag 


aataatttaa 


tcgatgatga 


tteggagget 


780 


actgtcgccg 


aatcggattc 


gttttaa 


Page 


16 




807 



Sequence Listingl.txt 

<210> 10 
<211> 793 
<212> DNA 

<213> Tomato mosaic virus 



atggctctag 


ttgttaaagg 


taaggtaaat 


attaatgagt 


ttatcgatct 


gtcaaagtct 


60 


gagaaacttc 


tcccgtcgat 


gttcacgcct 


gtaaagagtg 


ttatggtttc 


aaaggttgat 


120 


aagattatgg 


tccatgaaaa 


tgaatcattg 


tctgaagtaa 


atctcttaaa 


aggtgtaaaa 


180 


cttatagaag 


gtgggtatgt 


ttgcttagtt 


ggtcttgttg 


tgtccggtga 


gtggaattta 


240 


ccagataatt 


gccgtggtgg 


tgtgagtgtc 


tgcatggttg 


acaagagaat 


ggaaagagcg 


300 


gacgaagcca 


cactggggtc 


atattacact 


gctgctgcta 


aaaagcggtt 


tcagtttaaa 


360 


gtggtcccaa 


attacggtat 


tactacaaag 


gatgcagaaa 


agaacatatg 


gcaggtctta 


420 


gtaaatatta 


aaaatgtaaa 


aatgagtgcg 


ggctactgcc 


ctttgtcatt 


agaatttgtg 


480 


tctgtgtgta 


ttgtttataa 


aaataatata 


aaattgggtt 


tgagggagaa 


agtaacgagt 


540 


gtgaacgatg 


gaggacccat 


ggaactttca 


gaagaagttg 


ttgatgagtt 


catggagaat 


600 


gttccaatgt 


cggttagact 


cgcaaagttt 


cgaaccaaat 


cctcaaaaag 


aggtccgaaa 


660 


aataataata 


atttaggtaa 


ggggcgttca 


ggcggaaggc 


ctaaaccaaa 


aagttttgat 


720 


gaagttgaaa 


aagagtttga 


taatttgatt 


gaagatgaag 


ccgagacgtc 


ggtcgcggat 


780 


tctgattcgt 


att 










793 



<210> 11 

<211> 795 

<212> DNA 

<213> Artificial construct derived from tobacco mosaic virus & tomato mosaic virus 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention 



<400> 11 
atggctctag 


ttgttaaagg 


taaggtaaat 


attaatgagt 


ctatcgatct gtcaaagtct 


60 


gagaaacttc 


tcccgtcgat 


gttcacgcct 


gtaaagagtg 


ttatggtttc aaaggttgat 


120 


aagattatgg 


tccatgaaaa 


tgaatcattg tctgaagtaa atctcttaaa aggtgtaaaa 


180 


cttatagaag 


gtgggtatgt 


ttgcttagtt 


ggtcttgttg tgtccggtga gtggaattta 


240 


ccagataatt 


gccgtggtgg 


tgtgagtgtc 


tgcatggttg 


acaagagaat ggaaagagcg 


300 


gacgaagcca 


cactggggtc 


atattacact 


gctgctgcta 


aaaagcggtt tcagttcaag 


360 


gtcgttccca 


attatgctat 


aaccacccag 


gatgcagaaa 


agaacatatg gcaggtctta 


420 


gtaaatatta 


aaaatgtaaa 


aatgagtgcg 


ggctactacc 


ctttgtcatt agaatttgtg 


480 


tctgtgtgta ttgtttataa 


aaataatata aaattgggtt 
Page 


tgagggagaa agtaacgagt 
17 


540 



Sequence Listingl.txt 

gtgaacgatg gaggacccat ggaactttca gaagaagttg ttgatgagtt catggagaat 600 

gttccaatgt cgatcaggct tgcaaagttt cgaaccaaat cctcaaaaag aggtccgaaa 660 

aataataata atttaggtaa ggggcgttca ggcggaaggc ctaaaccaag aagttttgat 720 

gaagttgaaa aagagtttga taatttgatt gaagatgaag ccgagacgtc ggtcgcggat 780 

tctgattcgt attaa 795 

<210> 12 

<211> 795 

<212> DNA 

<213> Artificial construct derived from tobacco mosaic virus & tomato mosaic virus 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<400> 12 

atggctctag ttgttaaagg 


taaggtaaat 


attaatgagt 


ttatcgatct 


gtcaaagtct 


60 


gagaaacttc tcccgtcgat 


gttcacgcct 


gtaaagagtg 


ttatggtttc aaaggttgat 


120 


aagattatgg tccatgaaaa 


tgaatcattg 


tctgaagtaa 


atctcttaaa 


aggtgtaaaa 


180 


cttatagaag gtgggtatgt 


ttgcttagtt 


ggtcttgttg 


tgtccggtgt 


gtggaattta 


240 


ccagataatt gccgtggtgg 


tgtgagtgtc 


tgcatggttg 


acaagagaat 


ggaaagagcg 


300 


gacgaggcca cactcggatc 


ttactacact 


gctgctgcta 


aaaagcggtt 


tcagttcaag 


360 


gtcgttccca attatgctat 


aaccacccag 


gatgcagaaa 


agaacatatg 


gcaggtctta 


420 


gtaaatatta aaaatgtaaa 


aatgagtgcg 


ggctactgcc 


ctttgtcatt 


agaatttgtg 


480 


tctgtgtgta ttgtttataa 


aaataatata 


aaattgggtt 


tgagggagaa 


agtaacgagt 


540 


gtgaacgatg gaggacccat 


ggaactttca 


gaagaagttg 


ttgatgagtt 


catggagaat 


600 


gttccaatgt cggttagact 


cgcaaagttt 


cgaaccaaat 


cctcaaaaag 


aggtccgaaa 


660 


aataataata atttaggtaa 


ggggcgttca 


ggcggaaggc 


ctaaaccaaa 


aagttttgat 


720 


gaagttggaa aagagtttga 


taatttgatt 


gaagatgaag 


ccgagacgtc 


ggtcgcggat 


780 


tctgattcgt attaa 










795 



<210> 13 

<211> 795 

<212> DNA 

<213> Artificial construct derived from tobacco mosaic virus & tomato mosaic virus 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 

<400> 13 

atggctctag ttgttaaagg taaggtaaat attaatgagt ttatcgatct gtcaaagtct 60 

Page 18 



yayaaaL l ll 


trrrntrnat 
LLLLy LV_y d l 


Sequence Listingl.txt 
gttcacgcct gtaaggagtg ttatggtttc 


dddyy l Ly d L 


J-C.\J 


d d y a L LCI Ivj y 


LLva L y auaa 


tgaatcattg 


tctgaagtaa 


atctcttaaa 


dyy Ly Laaaa 




r 1" 1" a 1" ^ n 3 n 

l, l La Lay aay 


n 1" fi n n 1" a 1" nl" 


ttgcttagtt 


ggtcttgttg 


tgtccggtga 


y Lyydd l l La 


740 


L.L.dydLaaL L 


n r c n 1 - o n l~ n n 
yui-y Lyy Lyy 


tgtgagtgtc 


tgcatggttg 


acaagagaat 


C\C\7\7\7\C\7\nr c\ 

yydddydy v.y 




yaL.yaayi_L,a 


tat Ly y y y ll. 


atattacact 


gctgctgcta 


aaaagcggtt 


LL.dy L L Lada 


J DU 


y Ly y LL,v_L,dd 


a. L LaLyy La L 


tactacccag 


gacgcgatga 


aaaacgtctg 


y (.ayy ll, l La 


470 


y LaaaLaL La 


dddd Ly Lada 


aatgagtgcg 


ggctactgcc 


ctttgtcatt 


aljaa L L Ly Ly 


480 


ll Ly Ly Ly lci 


1" 1" fl 1" 1" 1" 3 t" 7\ 7k 
l Ly l l La Lad 


aaataatata 


aaattgggtt 


tgagggagaa 


dy LaaLyaLJ L 


^40 


y Lya.ciL.ya. Ly 


y ayyaLLLa l 


ggaactttca 


gaagaagttg 


ttgatgagtt 


L,dLyydyddL 


son 


gttccaatgt 


cgatcagact 


cgcaaagttt 


cgaaccaaat 


cctcaaaaag 


aggtccgaaa 


660 


aataataata 


atttaggtaa 


ggggcgttca 


ggcggaaggc 


ctaaaccaaa 


aagttttgat 


720 


gaagttgaaa 


aagagtttga 


taatttgatt 


gaagatgaag 


ccgagacgtc 


ggtcgcggat 


780 


tctgattcgt 


attaa 










795 



<210> 14 

<211> 796 

<212> DNA 

<213> Artificial construct derived from tobacco mosaic virus & tomato mosaic virus 



<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<400> 14 
atggctctag 


ttgttaaagg 


taaggtaaat 


attaatgagt 


ttatcgatct 


gtcaaagtct 


60 


gagaaacttc 


tcccgtcgat 


gttcacgcct 


gtaaagagtg 


ttatggtttc 


aaaggttgat 


120 


aagattatgg 


tccatgaaaa 


tgaatcattg 


tctgaagtaa 


atctcttaaa 


aggtgttaag 


180 


cttattgata 


gtggatacgt 


ctgtttagcc 


ggtttggtcg 


tcacgggcga 


gtggaattta 


240 


ccagataatt 


gccgtggtgg 


tgtgagtgtc 


tgcatggttg 


acaagagaat 


ggaaagagcg 


300 


gacgaagcca 


cactggggtc 


atattacact 


gctgctgcta 


aaaagcggtt 


tcagttcaag 


360 


gtcgttccca 


aattacggta 


ttactaccca 


ggatgcagaa 


aagaacatat 


ggcaggtctt 


420 


agtaaatatt 


aaaaatgtaa 


aaatgagtgc 


gggctactgc 


ccgctttctc 


tggagtttgt 


480 


gtctgtgtgt 


attgtttata 


aaaataatat 


aaaattgggt 


ttgagggaga 


aagtaacgag 


540 


tgtgaacgat 


ggaggaccca 


tggaactttc 


agaagaagtt 


gttgatgagt 


tcatggagaa 


600 


tgttccaatg 


tcggttagac 


tcgcaaagtt 


tcgaaccaaa 


tcctcaaaaa 


gaggtccgaa 


660 


aaataataat 


aatttaggta 


aggggcgttc 


aggcggaagg 


cctaaaccaa 


aaagttttga 


720 


tgaagttgaa 


aaagagtttg 


ataatttgat 


tgaggatgat 
Page 


tcggaggcta 
19 


ctgtcgccga 


780 



ttctgattcg tattaa 



Sequence Listingl.txt 



<210> 15 

<211> 795 

<212> DNA 

<213> Artificial construct derived from tobacco mosaic virus & tomato mosaic virus 



<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<4UU> ±J 

atggctctag 


ttgttaaagg 


aaaagtgaat 


attaatgagt 


ttatcgatct 


gtcaaagtct 


60 


gagaaacttc 


tcccgtcgat 


gttcacgcct 


gtaaagagtg 


ttatggtttc aaaggttgat 


120 


aagattatgg 


tccatgaaaa 


tgaatcattg 


tctgaagtaa 


atctcttaaa aggtgtaaaa 


180 


cttatagaag 


gtgggtatgt 


ttgcttagtt 


ggtcttgttg 


tgtccggcga gtggaattta 


240 


ccagataatt 


gccgtggtgg 


tgtgagtgtc 


tgcatggttg 


acaagagaat 


ggaaagagcg 


300 


gacgaagcca 


cactggggtc 


atattacact 


gctgctgcaa 


agaaaagatt 


tcagttcaag 


360 


gtcgttccca 


attatgctat 


aaccacccag 


gatgcagaaa 


agaacatatg 


gcgggtctta 


420 


gtaaatatta 


aaaatgtaaa 


aatgagtgcg 


ggctactgcc 


cgctttctct 


ggagtttgtg 


480 


tctgtgtgta 


ttgtttataa 


aaataatata 


acta. L Ly y y L L 


tgagggagaa 


agtaacgagt 




gtgaacgatg 


aaggacccat 


ggaactttca 


y day a dy i. lcj 


ttgatgagtt 


catggagaat 


ouu 


gttccaatgt 


cgatcaggct 


cgcaaagttt 


CyddCCddd L 


cctcaaaaag 


aggtccgaaa 


ODU 


aataataata 


atttaggtaa 


ggggcgttca 


ggcggaaggc 


ctaaaccaaa aagttttgat 




gaagttgaaa 


aagagtttga 


taatttgatt 


gaagatgaag 


ccgagacgtc 


ggtcgcggat 


/ ou 


tctgattcgt 


actaa 










/y j 


<210> 16 
<211> 888 
<212> DNA 

<213> Selaginella lepidophylla 










<400> 16 
atggcaacga 


ccaagacgag 


cgggatggcg 


ctggctttgc 


tcctcgtcgc 


cgccctggcc 


60 


gtgggagctg 


cggcctgggg 


gaaagagggc 


catcgcctca 


cttgtatggt 


cgccgagccc 


120 


tttctaagct 


ctgaatccaa gcaagctgtg 


gaggagcttc 


tctctggaag 


agatctcccg 


180 


gacttgtgtt 


catgggccga tcagattcga 


agatcgtata 


agtttagatg 


gactggtcct 


240 


ttgcactaca 


tcgatactcc 


agacaacctc 


tgcacctatg 


actatgatcg 


tgactgccac 


300 


gattcccatg 


ggaagaagga 


cgtgtgtgtc 


gctggtggga 


tcaacaatta 


ctcgtcgcag 


360 


ctggaaacgt 


ttctagattc agagagctcg 


tcgtataact 


tgaccgaggc 


gctgctcttc 


420 


ctggctcact ttgtcgggga tatacaccag 


cccttgcacg 
Page 


tagcatttac 
20 


gagtgatgcc 


480 



Sequence Listingl.txt 



ggaggcaatg gcgtgcacgt 


Lv_y l iyy l l l 


yydLydddyy 


LLddL L Ly Ld 


Lcacg LL Lgy 




gatacagaat ttatttctag 


anr raatrnt 
dyLtaaLty L 


yLyLdLLdLL 


arnaratttr 
dLydLdLLLL 


Lddyd Ly LLC 


OUU 


cggaacatta ccaggagcat 


aactaagaag 


aatttcaata 


gttggagcag 


atgtaagact 


660 


gatccggcgg 


cttgtattga 


tagttatgcg 


acagaaagta 


tagatgette 


ttgcaactgg 


720 


gcatacaaag 


acgcacccga 


cggaagctct 


ctagatgatg 


attacttctc 


ttcacgcctt 


780 


ccaattgttg 


agcagcgtct 


tgctcaaggg 


ggcgtcaggc 


rggcg tcaat 


actcaacagg 


o4U 


atttttggag gagcaaagtc 


gaacaggtcc 


agtcgctcaa 


gcatgtag 




888 


<210> 17 
<211> 3637 
<212> DNA 

<213> Artificial Sequence 










<220> 

<223> Encodes cycle 3 GFP 










<400> 17 
gtggcacttt 


tcggggaaat 


gtgcgcggaa 


V_V_ V_L. LCl L L Ly 


LLLdLLLLLL 


Lddd Lata L L 


fin 


caaatatgta 


tccgctcatg 


agacaataac 


v_L LyctLctClCtL 


nrttraataa 
y L L LLad Lad 


tattnaaaaa 

Ld L Ly ddddd 




ggaagagtat 


gagtattcaa 


catttccgtg 


LLy LLL L LdL 


trrrtttttt 
LLLLlLLLLI. 


y Lyy Ld l l l l 


lOU 


gccttcctgt 


ttttgctcac 


ccagaaacgc 


Ly y tyddciy l 


ddddyd Ly L L 


y ddy d LLdg L 


Z*fU 


tgggtgcacg 


agtgggttac 


atcgaactgg 


d LL LLddLdy 


LyyLddydLL 


l l Lydydy l l 


jUU 


ttcgccccga 


agaacgtttt 


ccaatgatga 


yLdLLLLLdd 


ant+rtnrta 
dy LLLLyLLa 


xgtggcgcgg 


3fifi 


tattatcccg 


tattgacgcc 


gggcaagagc 


aartrnntrn 
ddL LLy y LLy 


LLyLdLdLdL 


LdL LLL Lay a 


*+ZU 


atgacttggt 


tgagtactca 


ccagtcacag 


daddy Ld LLL 


LdLyydLyyL 


-J -f- #-t -J f~ /~» +- "J "3 

d Ly dLdy Ldd 


dan 

H OU 


gagaattatg 


cagtgctgcc 


ataaccatga 


ntnataarar 
y Ly d LddLdL 


LyLyyLLddL 


■f- -f- 3 r" +- +■ r* +• rt a 
LLdLllLiyd 


J*tU 


caacgatcgg 


aggaccgaag 


gagctaaccg 


rttttttnra 
LL LLL LLy La 


cddcd Lyggg 


gd LLd Lg Ldd 


DUU 


ctcgccttga 


tcgttgggaa 


ccggagctga 


d tyddy LLd L 


dCCdddCgdC 


ydgcg LgdCd 


OOU 


ccacgatgcc 


tgtagcaatg 


gcaacaacgt 


Ly Ly LdddL L 


n "H •+* *5 *i /- +■ /*i /*i ^ 

d L LddL LggC 


gdaC LdCI La 


7">fi 
/ ZU 


ctctagcttc 


ccggcaacaa 


ttaatagact 


ggaLggaggc 


yyd LdddgX L 


gcdggdccdc 


/oU 


ttctgcgctc 


ggcccttccg 


gctggctggt 


L La LLgc Lga 


LdddL LLy yd 


geeggtgage 




gtgggtctcg 


cggtatcatt 


gcagcactgg 


ggccagatgg 


taagccctcc 


egtategtag 


900 


ttatctacac 


gacggggagt 


caggcaacta 


tggatgaacg 


aaatagacag 


ategctgaga 


960 


taggtgcctc 


actgattaag 


cattggtaac 


tgtcagacca 


agtttactca 


tatatacttt 


1020 


agattgattt 


aaaacttcat 


ttttaattta 


aaaggatcta 


ggtgaagatc 


ctttttgata 


1080 


atctcatgac 


caaaatccct 


taacgtgagt 


tttcgttcca 


ctgagegtea 


gaccccgtag 


1140 



Page 21 



Sequence Listingl.txt 



aaaagatcaa 


aggatcttct 


tgagatcctt 


tttttctgcg 


cgtaatctgc 


tgcttgcaaa 


1200 


caaaaaaacc 


accgctacca 


gcggtggttt 


gtttgccgga 


tcaagagcta 


ccaactcttt 


1260 


ttccgaaggt 


aactggcttc 


agcagagcgc 


agataccaaa 


tactgtcctt 


ctagtgtagc 


1320 


cgtagttagg 


ccaccacttc 


aagaactctg 


tagcaccgcc 


tacatacctc 


gctctgctaa 


1380 


tcctgttacc 


agtggctgct 


gccagtggcg 


ataagtcgtg 


tcttaccggg 


ttggactcaa 


1440 


gacgatagtt 


accggataag 


gcgcagcggt 


cgggctgaac 


ggggggttcg 


tgcacacagc 


1500 


ccagcttgga 


gcgaacgacc 


tacaccgaac 


tgagatacct 


acagcgtgag 


ctatgagaaa 


1560 


gcgccacgct 


tcccgaaggg 


agaaaggcgg 


acaggtatcc 


ggtaagcggc 


agggtcggaa 


1620 


caggagagcg 


cacgagggag 


cttccagggg 


gaaacgcctg 


gtatctttat 


agtcctgtcg 


1680 


ggtttcgcca 


cctctgactt 


gagcgtcgat 


ttttgtgatg 


ctcgtcaggg 


gggcggagcc 


1740 


tatggaaaaa 


cgccagcaac 


gcggcctttt 


tacggttcct 


ggccttttgc 


tggccttttg 


1800 


ctcacatgtt 


ctttcctgcg 


ttatcccctg 


attctgtgga 


taaccgtatt 


accgcctttg 


1860 


agtgagctga 


taccgctcgc 


cgcagccgaa 


cgaccgagcg 


cagcgagtca 


gtgagcgagg 


1920 


aagcggaaga 


gcgcccaata 


cgcaaaccgc 


ctctccccgc 


gcgttggccg 


attcattaat 


1980 


gcagctggca 


cgacaggttt 


cccgactgga 


aagcgggcag 


tgagcgcaac 


gcaattaatg 


2040 


tgagttagct 


cactcattag 


gcaccccagg 


ctttacactt 


tatgcttccg 


gctcgtatgt 


2100 


tgtgtggaat 


tgtgagcgga 


taacaatttc 


acacaggaaa 


cagctatgac 


catgattacg 


2160 


ccaagcgcgc 


aattaaccct 


cactaaaggg 


aacaaaagct 


gggtaccgat 


gagtaaagga 


2220 


gaagaacttt 


tcactggagt 


tgtcccaatt 


cttgttgaat 


tagatggtga 


tgttaatggg 


2280 


cacaaatttt 


ctgtcagtgg 


agagggtgaa 


ggtgatgcta 


catacggaaa 


gcttaccctt 


2340 


aaatttattt 


gcactactgg 


aaaactacct 


gttccatggc 


caacacttgt 


cactactttc 


2400 


tcttatggtg 


ttcaatgctt 


ttcccgttat 


ccggatcata 


tgaaacggca 


tgactttttc 


2460 


aagagtgcca 


tgcccgaagg 


ttatgtacag 


gaacgcacta 


tatctttcaa 


agatgacggg 


2520 


aactacaaga 


cgcgtgctga 


agtcaagttt 


gaaggtgata 


cccttgttaa 


tcgtatcgag 


2580 


ttaaaaggta 


ttgattttaa 


agaagatgga 


aacattctcg 


gacacaaact 


cgagtacaac 


2640 


tataactcac 


acaatgtata 


catcacggca 


gacaaacaaa 


agaatggaat 


caaagctaac 


2700 


ttcaaaattc 


gccacaacat 


tgaagatgga 


tccgttcaac 


tagcagacca 


ttatcaacaa 


2760 


aatactccaa 


ttggcgatgg 


ccctgtcctt 


ttaccagaca 


accattacct 


gtcgacacaa 


2820 


tctgcccttt 


cgaaagatcc 


caacgaaaag 


cgtgaccaca 


tggtccttct 


tgagtttgta 


2880 


actgctgctg 


ggattacaca 


tggcatggat 


gaactataca 


aataagaatt 


cctgcagccc 


2940 


gggggatcca 


ctagttctag 


agcggccgcc 


accgcggtgg 


agctccaatt 


cgccctatag 


3000 


tgagtcgtat 


tacgcgcgct 


cactggccgt 


cgttttacaa 
Page 


cgtcgtgact 
22 


gggaaaaccc 


3060 



Sequence Listingl.txt 



L yy *-y L LdLL 


LddL L Ldd LL 


y lv_ l LyLayL 


aratrrrrrt 

dLdLLLLLL L 




nnrntaatan 
y y i_y Ldd Ldy 


31 70 

D lev 




rnrarrnatr 
LyLdLLydLL 


yLLLULLLLd 


dv.dyLLyv.yv. 


anrrtfiaatn 
dyvL Ly dd Ly 


firnaatrifina 
yt»yddLyyyd 


31 80 


L.yLyLLLLy l 


cLyv.yyv.ycd l 


Lddyv.yv.yyv. 


yyyty tyy Ly 


y l Ldvyvyvd 


nrntnarrnr 
y<~y LydLLyL 


3740 




**y Ly lll vay 


v.y LLLy l lll 


1-1-1-rnrl-l-lT 

LLLLyLL L LV 


l-l-rrrt"l-rrl- 

LLLVVLLLV.L 


L LV. LV.yV.LdV. 


J D\J\J 


y l LLyLLyyL 


L L LLLLLy LV. 


ddy v. iv. Lddd 


LL.yyyyyv. lv. 


rrtttannnt 
ll l l Ldyyy l 


trrfiatttan 
ivvydLLLdy 


33fiO 


tgctttacgg 


cacctcgacc 


ccaaaaaact 


tgattagggt 


gatggttcac 


gtagtgggcc 


3420 


atcgccctga 


tagacggttt 


ttcgcccttt 


gacgttggag 


tccacgttct 


ttaatagtgg 


3480 


actcttgttc 


caaactggaa 


caacactcaa 


ccctatctcg 


gtctattctt 


ttgatttata 


3540 


agggattttg 


ccgatttcgg 


-» -|- -*- /~, -4- -f- 

ccLattggt t 


aaaaaatgag 


ctgat l taac 


aaaaat ttaa 




cgcgaatttt 


aacaaaatat 


taacgcttac 


aatttag 






3637 


<210> 18 
<211> 796 
<212> DNA 

<213> Tobamovirus Cg 












<400> 18 
atgtcttacg 


agcctaaagt 


y dy Ly dL l ll 


rl-l-nrl-rl-1-3 

LLLyLLLLLd 


v.y dddddy y d 


nnaaatttta 
yyddd L L L Ld 


fiO 

UV/ 


cccaaggctc 


ttacgaggtt 


dddydL Ly ll 


LL Ld l Ldy Ld 


rtaannatnt 
l l ddy yd Ly l 


1-al-al-rt-n1-1- 

LdLdLLLy L L 


1 70 


aaggattctg 


agtccctgtg 


Ly d Ld Ldy d l 


L LdL Ldy L Ld 


atntfirratt 

d Ly LyLLdL L 


anataantat 
dyd Lddy Ld l 


1 80 


agatatgtgg 


gtgttttagg 


1" nl"1"n 1-1-1" 1"1" 

Ly L Ly L L L L L 


dv.v.yy Ly dy l 


yy L ^-ciy iyvL 


nnatttrntt 
yydLLLV.yLL 


740 


aaaggtggag 


taacagtgag 


Ly Ly d l Lydv. 


dddvyy L L Ly 


anaartrraa 
dyddL LLLdd 


anantnrata 
dy dy Ly Ld Ld 


300 

j\JLf 


attggtacgt 


acagagctgc 


lyLydddydL 


ddddyy l lll 


anttraanrt 
dy l l L-ddy v, l 


nnttrraaat 
y y L LL Lddd L 


3fi0 

JUL/ 


tacttcgtgt 


ctgttgcaga 


LyLLddyLyd 


aaarrntnnr 
dddLLLJ Lyy V. 


aanttratnt 
ddy L LLdLy L 


nrntattraa 
y Ly LdL LLdd 


470 


aatttaagga 


ttgaagctgg 


diyyLddLL L 


rtnnrrttan 
l Lyy ll l Ldy 


dy y Lyy l l lv. 


Ly L Ly L Ld Ly 


480 


gtcactaata 


acgtggttgt 


Lddyyy l l Ly 


dydyddddyy 


tratrnrant 
LL-d LV.yv.dy L 


yddLydLLLy 


^40 


aatgtcgaag 


gtttcgaagg 


cgtggttgac 


gatttcgtcg 


attcggtcgc 


agcattcaag 


600 


gcggttgaca 


ctttcagaaa 


gaaaaagaaa 


aggattggag 


gaaaggatgt 


aaataataat 


660 


aagtttagat 


atagaccgga 


gagatacgcc 


ggtcaggatt 


cgttaaatta 


taaagaagaa 


720 


aacgtcttac 


aacatcacga 


actcgaatca 


gtaccagtat 


ttcgcagcga 


cgtgggcaga 


780 


gcccacagcg 


atgctt 










796 



<210> 19 
<211> 823 
<212> DNA 

<213> Tobamovirus 0b 
<400> 19 

Page 23 



a uy l v_ a do y y 


V- Ld L v_ y L V_ dd 


Sequence Listingl.txt 
gatcgatgaa ttcattaaat tatccaagtc 


Ly ddydy y l l 


60 


ttaccttcta 

v. l d l. v_ v. l l y 


cattcaraaci 


aatgaagtcg 


gtcagagtct 


caacagtgga 


L ddy d L CX CI L y 


120 


QCCelelciCleLQti 
y v- v.uuuu c* y ci 


ataacaatat 


ttccgaagta 


gatttactta 


agggtgttaa 


y l my l Lddd 


180 


aataattata 


tttatttaat 


aggtcttgtg 


gtgtcaggag 


agtggaattt 


dL.L.L.ydv-ddL. 


240 


tacaoaaata 

i.y v.uyciyy l y 


atataaatat 

y v_ y LQuy l d l 


ctgtctgata 


gaeaaaegta 


tgeaaegtea 


i_ddv_y aay v_ L 


300 


CIV. ^ V. LQy y L L 


COtacaCtaC 
V— y v. d l. ci\_ l d v_ 


caaagccagc 


aagaaaaact 


tttcgttcaa 


orttatarrn 

y l l La Ld v_ L,y 


560 


aal"1"a rtrna 


LddL,L, L L. CX 


agatgetgaa 


aggegtcett 


gggaagttat 


y y Ld del Ld L L 


470 


r n 1" n n t* nt" n n 

<-y L yy L y L yy 


V_ Ld l y L L. L.y d 


aggttggtgt 


ccattatcct 


tagagttcgt 


ttrtntttnt 

L LL Ly L L Ly L 


480 




aaaaraatot 

ddddL.dd l y i_ 


tagaaagggt 


ctaagagaga 


aggtgactgc 


L.y Ly LL.L.ycici 


S40 


aacaacacta 


taaaactcac 


agaagaggtt 


gttgatgagt 


ttatagaagc 


v_ y v_ d v_ v_.y d Ly 


600 


gcgcgacgtt 


tgeagaaett 


gagaaaaccc 


aagtacaaca 


aagaaaaaga 


aaataaaaat 


660 


ttgaataata 


aaaatagtat 


aggagtttcc 


aaacctgtcg 


gtttggaaag 


aaataaagta 


720 


aggagtgtag 


ttagaaaagg 


ggttaggagt 


gatagtagtt 


taggtgtgac 


tgatatgagt 


780 


caggacggta 


getcaagega 


gatatcatcc 


gattegttta 


ttt 






<210> 20 
<211> 769 
<212> DNA 

<213> Tobacco mosaic 


vi rus-u2 










<400> 20 
atggctgtta 


gtctcagaga 


tactgtcaaa 


attagegagt 


tcattgatct 


l LL.ydddL.dy 


60 


gatgagatac 


ttceggcatt 


catgactaag 


gtcaagagcg 


tcagaatatc 


y d v- l y Lyy uL 


lc\J 


aagattatgg 


ctgttaagaa 


tgatagtctt 


tctgatgtag 


atttacttaa 


anntnttaan 
dLJ y Ly L Lady 


1 80 


ttagttaaga 


atgggtacgt 


gtgettaget 


ggtttggtag 


tgtctgggga 


ntnnaatrtr 
y LyyciaLL LL 


740 

£.*+L/ 


ccggacaact 


gccgtggtgg 


tgtcagtgtt 


tgtattgtag 


ataagagaat 


fiaaaafinant 
y ddddy y dy L 


300 


aaggaggcaa 


cgctgggtgc 


gtatcacgcc 


cctgcttgca 


aaaagaattt 


ttrrtttaan 

L LLLLL L ddy 


560 


ctaatcccta 


attattcaat 


aacatccgag 


gatgetgaga 


agcacccatg 


y l, ddy Ld l Ld 


420 


gtgaatatca 


aaggagtggc 


tatggaagaa 


ggatactgtc 


ctttatcttt 


yydy l L\~y l l 


480 


tcaatttgtg 


tagtacataa 


aaataatgta 


agaaaaggtt 


tgagggaacg 


t* 7\ 1~ 1 - 1 - t-fi a na 
Ld L L L Ly dy d 


^40 


gtaacagacg 


gctcgccaat 


tgaactcact 


gaaaaagttg 


ttgaggagtt 


catagatgaa 


600 


gtaccaatgg 


ctgtgaaact 


cgaaaggttc 


eggaaaacaa 


aaaagagagt 


ggtaggtaat 


660 


agtgttaata 


ataagaaaat 


aaataatagt 


ggtaagaaag 


gtttgaaagt 


tgaggaaatt 


720 


gaggataatg 


taagtgatga 


cgagtctatc 


gegtcatega 


gtacgtttt 




769 



<210> 21 
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Sequence Listingl.txt 

<211> 808 
<212> DNA 

<213> Artificial construct derived from tomato mosaic virus TMV-cg 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



atggctctag 


ttgttaaagg 


taaggtaaat 


attaatgagt 


ttatcgatct 


gtcaaagtct 


60 


gagaaacttc 


tcccgtcgat 


gttcacgcct 


gtaaagagtg 


ttatggtttc 


aaaggttgat 


120 


aagattatgg 


tccatgaaaa 


tgaatcattg 


tctgaagtaa 


atctcttaaa 


aggtgtaaaa 


180 


cttatagaag 


gtgggtatgt 


ttgcttagtt 


ggtcttgttg 


tgtccggtga 


gtggaattta 


240 


ccagataatt 


gccgtggtgg 


tgtgagtgtc 


tgcatggttg 


acaagagaat 


ggaaagagcg 


300 


gacgaagcca 


cactggggtc 


atattacact 


gctgctgcta 


aaaagcggtt 


tcagtttaaa 


360 


gtggtcccaa 


attacggtat 


tactacaaag 


gatgcagaaa 


agaacatatg 


gcaagttcat 


420 


gtgcgtattc 


aaaatttaag 


gattgaagct 


ggatggcaac 


ctctggcctt 


agaggtggtt 


480 


tctgttgcta 


tggtcactaa 


taacgtggtt 


gttaagggtt 


tgagagaaaa 


ggtcatcgca 


540 


gtgaatgatc 


cgaatgtcga 


aggtttcgaa 


ggcgtggttg 


acgatttcgt 


cgattcggtc 


600 


gcagcattca 


aggcggttga 


cactttcaga 


aagaaaaaga 


aaaggattgg 


aggaaaggat 


660 


gtaaataata 


ataagtttag 


atatagaccg 


gagagatacg 


ccggtcagga 


ttcgttaaat 


720 


tataaagaag 


aaaacgtctt 


acaacatcac 


gaactcgaat 


cagtaccagt 


atttcgcagc 


780 


gacgtgggca 


gagcccacag 


cgatgctt 








808 



<210> 22 

<211> 799 

<212> DNA 

<213> Artificial construct derived from tomato mosaic virus TMV-Cg 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 

<400> 22 

atgtcttacg agcctaaagt gagcgacttc cttgctctta cgaaaaagga ggaaatttta 60 

cccaaggctc ttacgaggtt aaagactgtc tctattagta ctaaggatgt tatatctgtt 120 

aaggattctg agtccctgtg tgatatagat ttactagtta atgtgccatt agataagtat 180 

agatatgtgg gtgttttagg tgttgttttt accggtgagt ggaatttacc agataattgc 240 

cgtggtggtg tgagtgtctg catggttgac aagagaatgg aaagagcgga cgaagccaca 300 

ctggggtcat attacactgc tgctgcgaaa gacaaaaggt tccagttcaa gctggttcca 360 

aattacttcg tgtctgttgc agatgccaag cgaaaaccgt ggcaagttca tgtgcgtatt 420 

caaaatttaa ggattgaagc tggatggcaa cctctggcct tagaggtggt ttctgttgct 480 
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Sequence Listingl.txt 

atggtcacta ataacgtggt tgttaagggt ttgagagaaa aggtcatcgc agtgaatgat 540 

ccgaatgtcg aaggtttcga aggcgtggtt gacgatttcg tcgattcggt cgcagcattc 600 

aaggcggttg acactttcag aaagaaaaag aaaaggattg gaggaaagga tgtaaataat 660 

aataagttta gatatagacc ggagagatac gccggtcagg attcgttaaa ttataaagaa 720 

gaaaacgtct tacaacatca cgaactcgaa tcagtaccag tatttcgcag cgacgtgggc 780 

agagcccaca gcgatgctt 799 

<210> 23 

<211> 823 

<212> DNA 

<213> Artificial construct derived from Tomv & TMV-ob 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<400> 23 
aaataaacga 


atcggatgat 


atctcgcttg 


agctaccgtc 


ctgactcata 


tcagtcacac 


60 


ctaaactact 


atcactccta 


accccttttc 


taactacact 


ccttacttta 


tttctttcca 


120 


aaccgacagg tttggaaact 


cctatactat 


ttttattatt 


caaattttta 


ttttcttttt 


180 


ctttgttgta 


cttgggtttt 


ctcaagttct 


gcaaacgtcg 


cgccatcggt 


acggcttcta 


240 


taaactcatc 


aacaacctct 


tctgtgagtt 


ctatagcgtc 


gtcttcggac 


acggcagtca 


300 


ccttctctct 


tagacccttt 


ctaacattgt 


ttttatgaac 


aatacaaaca 


gaaacgaact 


360 


ctaaggataa 


tggacaccaa 


ccttcggaca 


tagccacacc 


acgaatattt 


accataactt 


420 


cccaaggacg 


cctttcagca 


tcttgagagg 


ttatcgagta 


attcggtata 


agcttgaacg 


480 


aaaagttttt 


cttgctggct 


ttggtagtgt 


acgaacctaa 


agtagcttcg 


ttatgacgtt 


540 


gcatacgttt 


gtctatcaga 


cagatactta 


caccacctct 


gcagttgtcg 


ggtaaattcc 


600 


actctcctga 


caccacaaga 


cctactaaac 


aaacataacc 


accttctata 


agttttacac 


660 


cttttaagag atttacttca 


gacaatgatt 


cattctcttt 


ggccattatc 


ttatccactg 


720 


ttgagactct 


gaccgacttc 


attcttgtga 


atgcagaagg 


taaaacctct 


tcagacttgg 


780 


ataatttaat 


gaattcatcg 


atcttgacaa 


tagcctttga 


cat 




823 



<210> 24 

<211> 792 

<212> DNA 

<213> Artificial construct derived from ToMV & TMV-ob 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 

<400> 24 

Page 26 





ay au i_ l L y v- y 


Sequence Listingl.txt 
accgacgtct cggcttcatc ttcaatcaaa 


L LCI LLCICICIL L 


60 


L L L L L LLaa\_ 


v_ LLa l v- a a a a 


ctttttggtt 


taggccttcc 


gcctgaacgc 


V_ V_ V_ L L d V_ V_ LCI 


120 


aaiLaLLciLL 


0 l. l l l n_yya 


cctctttttg 


aggatttggt 


tcgaaacttt 


y lu ay ll Laa 


180 

-LL» \J 


r mar AT Tan 
l Ly aLa l iy y 


QQLa L LL LLL 


atgaactcat 


caacaacctc 


ttctgtgagt 


ll La Lay Ly l 


740 


Ly ll l LLyya 


LaLy y Lay ll 


accttctctc 


ttagaccctt 


tctaacattg 


LL LL La Ly a a 


D\J\J 


Laa LaLaaaL 


ayaaaLyaaL 


tctaatgaca 


aagggcagta 


gcccgcactc 


aLLLLLaLaL 


J uu 


L L L Laa LCI L L 


LaL LaayaLL 


tgccatatgt 


tcttttctgc 


atcctttgta 


y Laa LaLLy l 


420 


aa L L Ly yy aL 


La L L L LuuuL 


tgaaaccgct 


ttttagcagc 


agcagtgtaa 


T AT CIA CCCCA 
l a LyaLLLLa 


480 


n1"fi"t"nnr"t""tT 
y v.y y ll 


y LLLyL. LL L L 


tccattctct 


tgtcaaccat 


gcagacactc 


aLdLLCLLLClL 


S40 


yyLaa L La LL 


l_yy Lada L LL 


cactctcctg 


acaccacaag 


acctactaaa 


LaaaLa LaaL 


fiOO 

ULIU 


catttttaac 


taacttaaca 


cccttaagag 


atttacttcg 


gacaatgatt 


cattttcatg 


660 


gaccataatc 


ttatcaacct 


ttgaaaccat 


aacactcttt 


acaggcgtga 


atgcagaagg 


720 


taaaacctct 


tcagactttg 


acagatcgat 


aaactcatta 


atatttacct 


tacctttaac 


780 


aactagagcc 


at 










792 



<210> 25 

<211> 769 

<212> DNA 

<213> Artificial construct derived from ToMV & TMV-U2 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<400> 25 
aatacgaatc 


agaatccgcg 


atagactcgt 


catcacttac 


attatcctca 


atttcctcaa 


60 


ctttcaaacc 


tttcttacca 


ctattattta 


ttttcttatt 


attaacacta 


ttacctacca 


120 


ctctcttttt 


tgttttccgg 


aacctttcga 


gtttcacagc 


cattggtact 


tcatctatga 


180 


actcatcaac 


aacttcttct 


gaaagttcca 


tgggtcctcc 


atcgttcaca 


ctcgttactt 


240 


tctccctcaa 


acccaatttt 


atattatttt 


tataaacaat 


acacacagac 


acaaattcta 


300 


aagataaagg 


gcagtatcct 


tcttccatag 


ccactccttt 


gatattcact 


aatacttgcc 


360 


atgggtgctt 


ttctgcatcc 


tcggatgtta 


ttgaataatt 


agggaccact 


ttaaactgaa 


420 


accgcttttt 


agcagcaggg 


gcgtgatacg 


cacccagcgt 


tgcctcctta 


ctcctttcca 


480 


ttctcttgtc 


aaccatgcag 


acactcacac 


caccacggca 


gttgtccggg 


agattccact 


540 


caccggacac 


aacaagacca 


actaagcaaa 


catacccacc 


ttctataagt 


tttacacctt 


600 


ttaagagatt 


tacttcagac 


aatgattcat 


tttcatggac 


cataatctta 


tcaacctttg 


660 


aaaccataac 


actctttaca 


ggcgtgaaca 


tcgacgggag 
Page 


aagtttctca 
27 


gactttgaca 


720 



Sequence Listingl.txt 
gatcgataaa ctcattaata tttaccttac ctttaacaac tagagccat 769 



<210> 26 

<211> 772 

<212> DNA 

<213> Artificial construct derived from ToMV & TMV-U2 



<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



aatacgaatc 


agaatccgcg 


accgacgtct 


cggcttcact 


tacattatcc 


tcaatttcct 


60 


caactttcaa 


aactttctta 


ccactattat 


ttattttctt 


attattaaca 


ctattaccta 


120 


ccactctctt 


ttttgttttc 


cggaaccttt 


cgagtttcac 


agccattggt 


acttcatcta 


180 


tgaactcatc 


aacaactttt 


tcagtgagtt 


caattggcga 


gccgtctgtt 


actctcaaaa 


240 


tacgttccct 


caaacccaat 


tttatattat 


ttttataaac 


aatacacaca 


gacacaaatt 


300 


ctaatgacaa 


agggcagtag 


cccgcactca 


tttttacatt 


tttaatattt 


actaagacct 


360 


gccatgggtg 


cttctcagca 


tcctcggatg 


ttattgaata 


attagggatt 


agcttaaagg 


420 


aaaaattctt 


tttgcaagca 


ggggcgtgat 


acgcacccag 


tgtggcttcg 


tccgctcttt 


480 


ccattctctt 


gtcaaccatg 


cagacactca 


caccaccacg 


gcagttgtcc 


gggagattcc 


540 


actcaccgga 


cacaacaaga 


ccaactaagc 


acacgtaccc 


attcttaact 


aacttaacac 


600 


ctttaagtaa 


atctacatca 


gacaatgatt 


cattttcatg 


gaccataatc 


ttatcaacct 


660 


ttgaaaccat 


aacactcttt 


acaggcgtga 


acatcgacgg 


gagaagtttc 


tcagactttg 


720 


acagatcgat 


aaactcgcta 


attttgacag 


tatctctgag 


actaacagcc 


at 


772 



<210> 27 

<211> 805 

<212> DNA 

<213> Artificial construct derived from ToMV & TMV-Ul 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 

<400> 27 

atggctctag ttgttaaagg aaaagtgaat attaatgagt ttatcgatct gtcaaagtct 60 

gagaaacttc tcccgtcgat gttcacgcct gtaaagagtg ttatggtttc aaaggttgat 120 

aagattatgg tccatgaaaa tgaatcattg tctgaagtaa atctcttaaa aggtgtaaaa 180 

cttatagaag gtgggtatgt ttgcttagtt ggtcttgttg tgtccggtga gtggaattta 240 

ccagataatt gccgtggtgg tgtgagtgtc tgcatggttg acaagagaat ggaaagagcg 300 

gacgaagcca ctctcggatc ttactacaca gcagctgcaa agaaaagatt tcagttcaag 360 

gtcgttccca attatgctat aaccacccag gacgcgatga aaaacgtctg gcaagtttta 420 
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Sequence Listingl.txt 

gttaatatta gaaatgtgaa gatgtcagcg ggtttctgtc cgctttctct ggagtttgtg 480 

tctgtgtgta ttgtttataa aaataatata aaattgggtt tgagggagaa agtaacgagt 540 

gtgaacgatg gaggacccat ggaactttca gaagaagttg ttgatgagtt catggaagat 600 

gtcccaatgt cggttagact cgcaaagttt cgatctcgaa ccggaaaaaa gagtgatgtc 660 

cgcaaaggga aaaatagtag tagtgatcgg tcagtgccga acaagaacta tagaaatgtt 720 

aaggattttg gaggaatgag ttttaaaaag aataatttaa tcgatgatga ttcggagacg 780 

tcggtcgcgg attctgattc gtatt 805 

<210> 28 

<211> 804 

<212> DNA 

<213> Artificial construct derived from ToMV & TMV-ul 
<220> 

<223> This construct was derived by GRAMMR shuffling in accordance with 
the methodogy of the present invention. 



<400> 28 
atggctctag 


ttgttaaagg 


aaaagtgaat 


atcaatgagt 


ttatcgacct 


gacaaagtct 


60 


gagaaacttc 


tcccgtcgat 


gtttacccct 


gtaaagagtg 


ttatggttcc 


aaagttgata 


120 


agattatggt 


tcatgagaat 


gagtcattgt 


caggggtgaa 


ccttcttaaa 


ggagttaagc 


180 


ttattgatag 


tggatacgtc 


tgtttagccg 


gtttggtcgt 


cacgggcgag 


tggaacttgc 


240 


ctgacaattg 


ccgtggtggt 


gtgagcgtgt 


gtctggtgga 


caagagaatg 


gaaagagcgg 


300 


acgaagccac 


actggggtca 


tattacactg 


ctgctgctaa 


aaagcggttt 


cagttcaagg 


360 


tcgttcccaa 


ttatgctata 


accacccagg 


atgcagaaaa 


gaacatatgg 


caggtcttag 


420 


taaatattaa 


aaatgtgaag 


atgagtgcgg 


gctactgccc 


tttgtcatta 


gaatttgtgt 


480 


cggtgtgtat 


tgtttataga 


aataatataa 


aattgggttt 


gagagagaaa 


gtaacgagtg 


540 


tgaacgatgg 


agggcccatg 


gaacttacag 


aagaagtcgt 


tgatgagttc 


atggaagatg 


600 


tccctatgtc 


gatcaggctt 


gcaaagtttc 


gatctcgaat 


cctcaaaaag 


agtgatgtcc 


660 


gcaaagggaa 


aaatagtagt 


agtgatcggt 


cagtgccgaa caagaactat 


agaaatgtta 


720 


aggattttgg 


aggaatgagt 


tttaaaaaga 


ataatttaat 


cgatgatgat 


tcggaggcta 


780 


ctgtcgcgga 


ttctgattcg 


tttt 








804 



<210> 29 

<211> 717 \ 
<212> DNA 

<213> Aequorea victoria GFP ORF 
<400> 29 

atgagtaaag gagaagaact tttcactgga gttgtcccaa ttcttgttga attagatggt 60 
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aatattaata 

yci i_y y~ l aa i_y 


oara raaatt 


Sequence Listingl.txt 
ttctgtcagt ggagagggtg aaggtgatgc 


a a rata mna 


120 


aaacttaccc 


ttaaatttat 


ttgeactact 


ggaaaactac 


ctgttccatg 


y LLaaLOL L L 


180 


atcactactt 


lv. v. v. c c ci l y y 


tgttcaatgc 


ttttcaagat 


acccagatca 


■fatTiaaarnn 

La LyaaaLyy 


240 


cataactttt 


tcaaaaatac 


catgcccgaa ggttatgtac 


aggaaagaac 


tatatttttc 

La La L L L L LL 


300 


aaaaataaca 

uuy y ia i_ y u v. y 


aaaactacaa 


gaeaegtget 


gaagtcaagt 


ttgaaggtga 


tarrrttntt 

LClL.V_L.l_Ly LL 


360 


aa taaaatcfj 

ci ci i_ ciy cici i_ v_ y 


ant"t"aaaann 

ay l l a a a a y y 


tattgatttt 


aaagaagatg 


gaaacattct 


LyyaL.ciL.aaa 


*t_lL/ 


ttaoaataca 

v. Ly y a ex iav.a 


artataa etc 

O. L L. CX L CLCL L L. L 


acacaatgta tacatcatgg 


cagacaaaca 


aaayaa l y y a 


480 


atcaaagtta 


acttcaaaat 


tagacacaac attgaagatg 


gaagcgttca 


actagcagac 


540 


cattatcaac 


aaaatactcc 


aattggcgat ggccctgtcc 


ttttaccaga 


caaccattac 


600 


ctgtccacac 


aatctgccct 


ttcgaaagat 


cccaacgaaa 


agagagacca 


catggtcctt 


660 


cttgagtttg 


taacagctgc 


tgggattaca 


catggcatgg 


atgaactata 


caaataa 


71 7 


<210> 30 
<211> 717 
<212> DNA 

<213> Aequorea victoria GFP Cycle 3 ORF 








<400> 30 
atgagtaaag 


gagaagaact 


tttcactgga 


gttgtcccaa 


ttcttgttga 


al"l"anal"nnl" 

ci l l ci y ci l y y l 


60 


gatgttaatg 


ggcacaaatt 


ttctgtcagt 


ggagagggtg 


aaggtgatgc 


LCIL.CI L ci l y y CI 


120 


aagcttaccc 


ttaaatttat 


ttgeactact 


ggaaaactac 


ctgttccatg 


arraa ra rtt 

yLLClClLClL. L L 


180 


gtcactactt 


tctcttatgg 


tgttcaatgc 


ttttcccgtt 


ateeggatea 


1"al"naaar*nn 
La LyaaaLyy 


240 

c. tU 


catgactttt 


tcaagagtgc 


catgcccgaa 


ggttatgtac 


aggaaegcac 


LdLa.LL.LLLL. 


JUL/ 


aaagatgacg 


ggaactacaa 


gaegegtget 


gaagtcaagt 


ttgaaggtga 


1-arrrl-lTil-l" 

LctL.L.L.LLy LL 




aategtateg 


agttaaaagg 


tattgatttt 


aaagaagatg 


gaaacattct 


L.y y a. L-ciL. aaa 


4?0 


ctcgagtaca 


actataactc 


acacaatgta 


tacatcaegg 


cagacaaaca 


a a ay aa l y y a 


480 


atcaaagcta 


acttcaaaat 


tcgccacaac 


attgaagatg 


gatcegttea 


actagcagac 


540 


cattatcaac 


aaaatactcc 


aattggcgat 


ggccctgtcc 


ttttaccaga 


caaccattac 


600 


ctgtcgacac 


aatctgccct 


ttcgaaagat 


cccaacgaaa 


agegtgacca 


catggtcctt 


660 


cttgagtttg 


taactgctgc 


tgggattaca 


catggcatgg 


atgaactata 


caaataa 


717 



<210> 31 

<211> 3637 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Plasmid encoding wild type Aequorea victoria GFP Cycle 3 ORF 

<400> 31 

Page 30 





"traaooaaat" 
yy y y 


sequence Listingl.txt 
gtgcgcggaa cccctatttg tttatttttc 


l a a a l a l a l l 


60 


caaatatata 


tccactcata 

v. v» V- y \— i- v— ia v. y 


agacaataac 


cctgataaat 


gcttcaataa 


La l Lyaaaaa 


120 


aaaaaaotat 


aaa"ta"ttcaa 

yuu i. la i- i_ v- ca tA 


catttccgtg 


tcgcccttat 


tccctttttt 


y yy l l 


180 


y LL L LLL l y L 


ttttactcac 

l l l Ly v. l l ci l 


ccagaaacgc 


tggtgaaagt 


aaaagatgct 


naanaf rant 

y aay a l l ay l 


240 


y y y y l a l y 


aal~oaat"Tar 

ay i_ y y y l luv. 


atcgaactgg 


atctcaacag 


cggtaagatc 


l l Lyay ay l l 




ttrnrrrrna 

l LLyLLLLya 


ay aa Ly llll 


ccaatgatga 


gcacttttaa 


agttctgcta 


<-y L yy<-y<-yy 


D \J\J 


l ci l i_ a l v- V- l y 


La l. Lyav.y 


gggcaagagc 


aactcggtcg 


ccgcatacac 


tattrtrana 
Lai. l l l Lay a 


420 


U L^UL l Ly y L 


■taaataftca 

Lyay lcil l l a 


ccagtcacag 


aaaagcatct 


tacggatggc 


atnarantaa 

a Ly amy l a a 


480 

^ L» W 


aaaaattata 


caatactacc 


ataaccatga 


gtgataacac 


tgcggccaac 


ttacttctaa 

L V- XA, L V_ k_ V- l_ y CA 


540 


caacaatcaa 


aaaaccaaaa 


gagctaaccg 


cttttttgca 


caacatgggg 


a at" cat" at: aa 

y CA L L CA l y L u ca 


600 


ctcaccttaa 

v. v. Ly v. l l i. y u 


"tcotTaooaa 

l l y l l y y y uu 


ccggagctga 


atgaagccat 


accaaacgac 


oaoratoa ra 

y ay Ly l y a l a 


660 




1"GTanraaTfl 

Ly Lay v_aa Ly 


gcaacaacgt 


tgcgcaaact 


attaactggc 


naarf artta 

y a a l l a l l l a 


720 


l i_ v- Lay V- l l l 


v_v_yyv_aav_aa 


ttaatagact 


ggatggaggc 


ggataaagtt 


yLayyaLLaL 


780 


l l v_ Ly v.y v. i_ l_ 


□arret - t~cra 

yyL.LV. l LLLy 


gctggctggt 


ttattgctga 


taaatctgga 


y l Ly y Lyay l 


840 

L) "L/ 


y *-y y y ui -y 


rarjt~at"rat"t" 

Ly y La llo l l 


gcagcactgg 


ggccagatgg 


taagccctcc 


rntatrntan 
l y LuLLy Lay 


900 


ttatctacac 


yuLyyyy ay l 


caggcaacta 


tggatgaacg 


aaatagacag 


a l Ly l Ly ay a 


960 


l ay y Ly^v. l l 


actaattaaa 

a l Ly a l l a a y 


cattggtaac 


tgtcagacca 


agtttactca 


tafatarTtt 

La La l a l l l l 


1020 


aoattoattt 

ay a l iy q l l l 


aaaa l l LLa l 


ttttaattta 


aaaggatcta 


ggtgaagatc 


r1"1"t1"1-nata 

LLLLLLyaLa 


1080 


al-rtratfiar 
a LV. LLa LyaL 


Laaaa Llll L 


taacgtgagt 


tttcgttcca 


ctgagcgtca 


y a l l l l y Lay 


1 1 40 


uaaaya L Lau 


annatrttrt 

ayyaLL L ll L 


tgagatcctt 


tttttctgcg 


cgtaatctgc 


1"nrt"tnraaa 

LLJL L LLJL-uaa 


1 700 


raaaaaaarr 

LaaaaaaaLL 


a l l y l l a LLa 


gcggtggttt 


gtttgccgga 


tcaagagcta 


rraartrttt 

L L a a L LL L L L 


1 760 


"ttzccoaaoat" 


a a l l y y l l ll 


agcagagcgc 


agataccaaa 


tactgtcctt 


l Lay Ly l ay l 


1320 




ccaccacTt'c 

L L a L L a L L LL 


aagaactctg 


tagcaccgcc 


tacatacctc 


y l ll Ly l l a a 


1380 

JL. J Ll LV 


trctattacc 

l v_ l l y v. wuvu 


ay l y y l l y l l 


gccagtggcg 


ataagtcgtg 


tcttaccggg 


l l y y a l l l a a 


1440 


aarnal"anl"l" 

yatya Lay L L 


aL l y y a l aay 


gcgcagcggt 


cgggctgaac 


ggggggttcg 


f nrararanr 
Ly lci lci Lay l 


1 soo 


LLayL L l y y a 


yLLjaaLLjaLL 


tacaccgaac 


tgagatacct 


acagcgtgag 


LLaLyayaad 


1 ^60 

1JOU 


yLyLLaLyL l 


LLLLyaayyy 


agaaaggcgg 


acaggtatcc 


ggtaagcggc 


ay y y Ltyyaa 


1 670 

-LO£LJ 


LayyayayLy 


LaLyayyyay 


l l LLLayyyy 


naaa r nr n 

y addiy ll Ly 


ntatrtttat 


ay lll Ly LL.y 


1 680 


ggtttcgcca 


cctctgactt 


gagcgtcgat 


ttttgtgatg 


ctcgtcaggg 


gggcggagcc 


1740 


tatggaaaaa 


cgccagcaac 


gcggcctttt 


tacggttcct 


ggccttttgc 


tggccttttg 


1800 


ctcacatgtt 


ctttcctgcg 


ttatcccctg 


attctgtgga 


taaccgtatt 


accgcctttg 


1860 


agtgagctga 


taccgctcgc 


cgcagccgaa 


cgaccgagcg 
Page 


cagcgagtca 
31 


gtgagcgagg 


1920 



Sequence Listingl.txt 



aanrnaaaaa 

ciciyLyyciciyci 


ororrraat*a 

y LyLLLCLCl L Cl 


LyLdddLLyL 


rir c 1~ c r r c n c 

L LL L L L L L y L 


n c n 1~ 1~ nn r c n 

y*-y l ^yy LLy 


a1"l - ral"l"aal - 
dL L Ld L Ldd L 


1 QRO 


y Lay v_ \_ y y v_ ci 


Ly uLayy lll 


rrraarTaaa 

l ll y dL l y y d 


day Lyy y Lay 


tnanrnraar 
LyayLyLddL 


nraatf aatn 
y Ldd l Ldd Ly 




tn^nttanrt 

Lyciy l Ldy l l 


LCI L L L CL L LCLy 


yLdL.LLi.dyy 


rtttarartt 

LL L LdLdL L L 


LdLyLLLLLy 


y l LLy LdLy l 


71 oo 


Ly Ly L y y dd L 


L y L y«-y*-yy« 


LddLdd L L LL 


dLdLdyyddd 


Lay L Ld Ly dL 


Ld Lyd. L LdLy 


?i fin 




aattaarrrt 

CLCLL LdCLLL L L 


LdL Ldddy yy 


aaraaaanrt 
ddLddddy L L 


yyy LdLLy d l 


y dy Ldddy ya 




n a a n a a rT t* t* 


l lci l l y y ciy l 


Ly L LLLdd L L 


rl-l~nl~l"naal~ 

L L Ly L Ly dd L 


tanatnntna 
Lay d Lyy Ly d 


tnttaatnnn 
Ly l Ldd Ly y y 


77RO 


ra raaa"t1""tt" 

V_.UV_Cl.ClCl l_ l_ L. l_ 


l l y l Lay l y y 


ay ay y y tyaa 


nntnatnraa 

yy Ly d l y l dd 


ratarnnaaa 
Ld LdLy y ddd 


arttarrrtt 

dL L LdLLL L L 


7340 


aaatttattt 

auCl L L LCI L L L 


y L CLL L CL l Ly y 


aaaartarrt 

ddddL L a L L L 


fi1"1" rra tnnr 
y l LLLd Lyy L 


raarartf nt 

LddLdL L Ly L 


rartartttr 

LdL LdL L L LL 




l. v_ l La i»yy l y 


L L LCLCL Ly L L L 


ttraanatar 

L L L dd yd LdL 


LLdydLLdLd 


LydddLyyLd 


tnartttttr 

LydLLLLLLL 




ddy dy LyL,La 


Ly LLLyddyy 


L Ld Ly LdLdy 


naaanaarta 
y dddy ddL Ld 


tatttttraa 
Ld L L LLLLdd 


ggdLgdcggg 


7 <;7o 


aarl~araaaa 

QuL, LaLaay a 


fa f~n1~nrl~na 
lci l y l y l Ly d 


antraanttt 
ay LLddy lll 


fiaanntnata 
y ddy y Ly d Ld 


rrrttnttaa 

LLL L Ly L Ldd 


tanaatrnan 
LdyddLLydy 


7^Rn 

£. JOKJ 


1" 1" a a a a n n t* a 

i_ lci a. ciciy y l a 


1"1 _ naT1 - 1 _ 1~aa 

L L y d LLL L dd 


ayaaya Ly yd 


aarattrttn 
ddLd L LL L Ly 


nararaaatt 

ydLdLddd L L 


nnaataraar 
y y dd LdLddL 


7fi40 


Tafaarlrar 

L CI L CI CI V- L V_CIV_ 


a ra a l"fil" a 1" a 

CLLCLCl Ly Ld Ld 


ratratnnra 

Ld L Ld Ly y Ld 


y d Lddd Lddd 


anaatnnaat 
dy dd Ly y dd l 


Ldddy L LddL 




V- L.LUnuu L. l_ CL 


yCLLClLClClLCl L 


1~naana1"nna 
l y aay a l y y d 


anrnttraar 

dy l y L L L dd L 


LdyLdydLLd 


ftatraaraa 

L LdLLddLdd 




aal"artrraa 

dCL L CL V_ L L L d Cl 


L L yy ^-y** L yy 


LLLLyLLLLL 


L LdLLdy dLd 


dLLd L LdLL L 


fi+rrararaa 
y LLLdLdLdd 


7R70 

60CU 


trtarrrttt 

LL. LyLLL L LL 


Ly dddy d lll. 


LddLy ddddy 


ananarrara 
dydydLLdLd 


tnntrrttrt 
Lyy LLL LLL L 


Ly dy L L Ly Ld 


cOOU 


a Lay l Ly l Ly 


y y d l l d Ld Ld 


tnnratnnat 
LyyLdLyydL 


yddL Ld LdLd 


aataanaatt 
dd Lady dd L L 


rrtnranrrr 
LLLLJLdLJLLL 




nnnnnalrra 
y y y y y a l l l d 


v. Lay l LL Lay 


ay Ly y LLy ll 


aLLLjLLjy Lyy 


anrtrraatt 
dy L LLLdd LL 


Ly LLL Ld Ldy 


3UUU 


y y *~y v. cl l 


LdLyLycyL. l 


rartnnrrnt 
lcil Lyy LLy l 


rnttttaraa 
Ly LLL LdLdd 


LyLLyLydLL 


y yyddddLLL 


3nfin 

3UDU 


yy y ^* loll 


LCI CLL L LCLCL LL 


nrrttnranr 
y ll l l y l d y l 


aratrrrrrt 

dLd LLLLLL L 


ttrnrranrt 

L LLyLLdyL L 


y y Ly Ldd Ldy 


^1 70 


LyciciyciyyLL 


Ly LaLLya ll 


nrrrf trrra 

y LLL L LL L Ld 


aranttnrnr 
dLdy l Ly Ly l 


anrrtnaatn 
dy ll Ly dd Ly 


y LyddLyyyd 


^1 RO 


Ly Ly lll Ly l 


dyL.yyv.yLaL 


LddyLyLyyL 


yyyLy T-ggug 


y l LdLy Ly Ld 


y Ly LydLLyL 




LaLaL L Ly LL 


dy Ly lll Lay 


LyLLLyLLLL 


LLLLyLLLLL 


L LLLL L LLL L 


LLLLLgCCaL 


^^OO 


y l LLyLLygL 


tt LLLLLy LL 


ddy L LL Lddd 


f r\ r\ t~\ r\ f~\ /~ ~\~ r" 

LLyggggc ll 


ll ll Laggg l 


Lccga l l rag 




tgetttaegg 


cacctcgacc 


ccaaaaaact 


tgattagggt 


gatggttcac 


gtagtgggcc 


3420 


atcgccctga 


tagacggttt 


ttcgcccttt 


gacgttggag 


tccacgttct 


ttaatagtgg 


3480 


actcttgttc 


caaactggaa 


caacactcaa 


ccctatctcg 


gtctattctt 


ttgatttata 


3540 


agggattttg 


ccgatttegg 


cctattggtt 


aaaaaatgag 


ctgatttaac 


aaaaatttaa 


3600 


cgcgaatttt 


aacaaaatat 


taaegcttae 


aatttag 






3637 



<210> 32 
<211> 3637 
<212> DNA 
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Sequence Listingl.txt 

<213> Artificial Sequence 
<220> 

<223> Encodes Cycle 3 BFP gene 



<400> 32 

y X g g LdL X X X 


1~fTirinriaaai~ 

LLyyyyddd l 


g xgxgxggdd 


rrrrtatttn 

LLLLLdLLLy 


tttatttttr 

L L Ld L L L L LL 


f aaataratt 
Lddd LdLd L L 


fin 

ULr 


/~a^ja"t~a"t~n't~a 
CdddLdLyLd 


X. v- L y L I, L d x g 


afia/~aa"t~aa/" 
dydLdd LddL 


rrtnataaat 
LL Ly d Lddd L 


nrttraataa 
y L L LLdd Ldd 


tattnaaaaa 
LdL Lyddddd 


1 ?0 


y y ddy dy Ld l 


nantatlraa 
y dy Ld LLLdd 


LdL LLL.i_.yLy 


trnrrrttal" 

LLyLLLLLdL 


trrrtttttt 

LLLL L L L L L L 


y*-yy *-d llll 


180 

J_OW 


y LL L LLLLy L 


f tttfirtra r 

LLLLyL.LL.dL. 


LLdyaaaLyL 


Ly y Ly dddy L 


aaaanatnrt 
ddddy d Ly l l 


yaayd LLdy l 


240 


tnnntnrarn 

LyyyLyLdcy 


antnnnttar 

<*yxyygxxdL 


atrnaartnn 
dLLyddL Ly y 


atrtraaran 
d LL L Ldd Lay 


rnntaanatr 
Ly y tddya ll 


l l Ly ayay l l 


300 

J V V 


L LL.yL-L.H_ya. 


anaarntttt 
ayddLy L L L L 


rraatnatna 
LLad Ly a. Ly a. 


C\C7KCXXXX 7K7K 
yLdL L L L Ldd 


anttrtnrta 

dy L LL Ly L Ld 


ty LyyLyLyy 


360 


Ld L LaLLLLy 


tattna fc\cc 
Ld L LydLyLL 


yyyL.ciciya.yL. 


aartrnntrn 
adv. LLyy LLy 


LLy La LaLaL 


l a. l l l l Lay a. 


420 


d Ly aL l Ly y L 


tnantartra 
Ly dy lql LLd 


rrantraran 

LLdy LLaLay 


aaaanratrt 

ddddyLdLL L 


LaLyyd Ly y l 


d l y a Lay l a a 


480 


ydyddLLdLy 


rant n/~1~ c\c c 
Lay LyL.LyL.L- 


alddLLaiya 


y LydLddLciL 


LyLyyLLddL 


L LdL L LL l y a 


S40 


LddLydXLy y 


annarmaan 

dy y dLLy ddy 


nanr1"a t~ r~ r\ 

ydyL. LddLLy 


rttttttnra 

LLLLLLLyLd 


raaratnnnn 
LddLdLyyyy 


y d l Ld Ly Ldd 


fiOO 


xxxy LLXxyd 


■hrn"H"nnfiaa 

LL,y l Ly yy dd 


rrn/ianrtna 

LL.yydyL.Lyd 


d Lyddy LLd L 


dLLdddLydL 


ydy Ly LydLd 


uou 


ccdcgaxgcc 


■+- /~i ■♦- -3 /I z~ ^ -j -i- /~i 

Ly Ldy Ldd Ly 


y LddLddLy X 


"♦"nmraaart 

xgcgcdddxx 


dXXddLXyy L 


naartartta 
y ddL LdL L Ld 


770 


CLLLdyCLLL 


CCyy LddLdd 


X Ldd Ldy dL X 


ggdxggaggc 


nnataaantt 

y y dXdddy xx 


yLdyydLLdL 


780 


x xcxgcgc ll 


yyc_L.LLLLL.y 


yxxyyxxyyx 


xxdxxyLxyd 


+*a a atrtnna 
Lddd LL Ly yd 


y LLyy Ly ay l 


840 


g xggg xcxcg 


Cgg LatCa X X 


gcagcacxgg 


y y LLdy dxyy 


Lddy LLL LLL 


xyxdxxyxdy 


Q00 


-t--*-a-t-/~1-a/"a/~ 
XXd XC XdCdC 


gacggggagx 


nnnr ^ a /-■ "t~ a 
Ldyy LddL Ld 


xggdxgddxg 


aaa"l~anar"a/"i 
dddXdy dLdy 


dXLgLxgdgd 


QfiO 


xagg xgcc lc 


dCX.gdXX.ddg 


CdXXggXddL 


■t~/"i"f~r"ana^T~a 
XgXLdgdLLd 


antttartra 
dyXXXdLXLd 


tatatarttt 
Ld Ld LdL L L L 


1 070 


dgdXXgdXXX 


ddddLLLLdL 


ttttaattta 

XXXXddXXXd 


aaannatrta 
dddyyd LL Ld 


nntnaanatr 

ggxgddgdXL 


LLLLLLydLd 


1080 

1UO \J 


dLLLLdtydL 


LddddXLLLl 


taamtnant 

LddLy Lydy L 


XXXLyXXLLd 


L Lydy Ly LLd 


ydLLLLy Ldy 


1 1 40 


ddddy dL Lad 


dgydLC L LC L 


xgagaxccxx 


xxxxxcxgcg 


LgXddXLXy L 


tnrttnraa a 

xy l l Ly Lddd 


1 ?00 


LdddddddCC 


f f~ f -\- f~ f~ 

dCCgC XdCCd 


gcggxggxxx 


gxxxgccgga 


■t- r a a ^ a /ir"t* a 
XLddydyLLd 


LLddLLLL X L 


1 7fi0 


Li.ccgad.ggx 


ddCLyyCLLC 


agcagagcgc 


dyd LdCCddd 


xacxgxccxx 


l Ldy xyxdy l 


1370 


cgtagttagg 


ccaccacttc 


aagaactctg 


tagcaccgcc 


tacatacctc 


gctctgctaa 


1380 


tcctgttacc 


agtggctgct 


gccagtggcg 


ataagtcgtg 


tcttaccggg 


ttggactcaa 


1440 


gacgatagtt 


accggataag 


gcgcagcggt 


cgggctgaac 


ggggggttcg 


tgcacacagc 


1500 


ccagcttgga 


gcgaacgacc 


tacaccgaac 


tgagatacct 


acagcgtgag 


ctatgagaaa 


1560 


gcgccacgct 


tcccgaaggg 


agaaaggcgg 


acaggtatcc 


ggtaagcggc 


agggtcggaa 


1620 


caggagagcg 


cacgagggag 


cttccagggg 


gaaacgcctg 


gtatctttat 


agtcctgtcg 


1680 


ggtttcgcca 


cctctgactt 


gagcgtcgat 


ttttgtgatg 
Page 


ctcgtcaggg 
33 


gggcggagcc 


1740 
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Ld Lyyaaada 


rnrranraar 

LyLLayLaaL 


nrnnrrtttt 
yLyyLL lll l 


tarnnttrrt 

LdLyy L LLL L 


yy LL L L L Ly L 


tnnrrttttn 
Ly y LL L LL Ly 


i 800 

JLOL/Lf 


L LLdV-Cl Ly L L 


LLL LLL LyLy 


L LdLLLLL Ly 


attrtntfina 
d l ll Ly Ly y d 


taarrntatt 

LddLLy Ld L L 


arrnrrtttn 

dLLy LLLLLy 


1 8fi0 


dy Lyayc iya 


tarrnrtrnr 

LaLLyL LLyL 


LyLayLLyaa 


c nar c c\7kc\c n 
LydLLyayLy 


C 7k C\C C\7k C\T C 7k 

LdyLyay l Ld 


C\"\T\7kC\Cr\7kC\C\ 

y Ly dy Lydyy 


1 Q70 


aayLyyaaya. 


C\CC\CCC7\7\T7\ 
yv.yLLL.cia La 


CC\C7\7k7\CCC\C 

LyLaauLLyL 


cTcTccccnc 

L LL LLLLLy L 


yLy l Lyy LLy 


TkttCTk + tTlTkt 

a l l l a l LaaL 


1Q80 


y Lay l l y y l a 


rnarannttt 

LyaLayy l l l 


LLLyoL l y y a 


7k7\C\CC\C\C\C7\C\ 
aayLyyyLay 


tnanrnraar 
Lyciy Ly LaaL 


C\C7\7\T't7k7k'\ m C\ 
y La a l l aa Ly 


2040 


t" n 3 nl" 1" a n r 1" 

Lyay l Lay v. l 


lql LLnL Lay 


y LoLLLLayy 


rtttarartt 

LLL L a L a L L L 


tatnrttrrn 

La L y L L LLLy 


nrtrntatnt 
y l l l y l a l y l 


7100 


Ly Ly Ly y dd l 


Ly LyayLyyu 


taaraatttr 

LddLddL L LL. 


ararannaaa 
dLdLdyyddd 


ranrtatnar 
Ldy L Ld Ly dL 


Ld Ly d l LdLy 


71 fiO 


Lvaay Ly Ly l 


aattaarrrt 

ad L LudLLL L 


rartaaannn 
LaL Laaayyy 


aaraaaanrt 
ddLddddy L L 


nnntarrnat 
yyyLdLLydL 


nantaaanna 
ydy Ldddyyd 


7770 

£. C. __LS 


yaayaav. lll 


llql l y y ay l 


Ly LLLLaa l l 


rttnttnaat 
l l Ly l l y aa l 


tanatnntna 
Lay a Lyy Ly a 


t* ntt aa tnnn 
Ly l Ldd Ly y y 


7780 


LClLClau LLLL 


rtntrantnn 
l Ly l v_ a y l y y 


7kn7\nnri'\~n7i ti 
ay ay y y l y aa 


nntnatnrta 
yy LydLyLLd 


rata CC\C\7\7k 7k 
Ld LdLy y ddd 


nrttarartt 

y L L LdLdL L L 


7340 


aaa l l ia ill 


arar tartan 

ymL lol Ly y 


aaaartarrt 

CICXCXC\\— LCILL L 


nttrratnnr 

y LLLaLyyL 


raararttnt 

l aa l a l l Ly l 


LaL LdL L L LL 


2400 


L v. llq Ly y v. y 


1"T ra 7\ To CT T 
l l l a a Ly l l l 


Tlrtr attar 

LLLLLyiLdL 


rrnnatrata 

l l y y a l l a La 


tnaaarnnra 

LyauuLyyLu 


tnartttttr 

LyaLLLLLLL 


2460 


aay ay uy LLa 


Ly LLLyaayy 


ttatntaran 

L Ld Ly LdLay 


naarnrarta 
y ddLy LdL Ld 


ta trttt f^a 
Ld LL L L LLdd 


anatnarnnn 
ciy a l y a Ly y y 


7S70 


TkTkCT TkCTkTkCXTk 

aa l l aLaay a 


rnrntnrtna 
Ly Ly Ly l Ly a 


7k nt c tx 7k nttt 
dy LLaay LLL 


naanntnata 
y ddy y uydLd 


rrrttnttaa 

LLLL Ly L Ldd 


t c nt at c c\7k n 
LLy Ld l Ly dy 


7S80 


L Laaaay y La 


L Ly a LLL Lad 


dyddydLyyd 


aarattrtrn 

ddLd L LL LLy 


ydLdLdddL L 


rnantaraar 
Ly dy LdLddL 


7fi40 

i_ UHVJ 


\"\"t7\7\c\'C7kc 

L L LaaL LLdL 


araatntata 

uLuu Ly Ld Ld 


C TkT C 7k C C\C\C 7k 
Ld LLaLyyLu 


naraaaraaa 
ydLdddLddd 


anaa tnnaat 
dy dd Ly y dd l 


CTkTk a'firt 7k 7k c 

LdddyL LddL 


7700 


1"Trp a 3 a 1*1" r 

i_ l. uaaaa L ll 


nrraraarat 

yLLuLaaLu l 


tnaanatnna 
Lyaaya l y y a 


1" rrntt ctitxc 

LLLy l l l aa L 


tanranarra 

LayLuyaLLa 


ttatraaraa 

L La LLuuLua 


77fiO 


ci a LaL L\.v.na 


ttnnrnatnn 

*- Lyy Lya Ly y 


CCCTnTCCTT 

LLL Ly LLLL L 


ttarranara 

L LuLLuVJuLu 


arrattarrt 
a l La l l a l l l 


ntrnararaa 

y LLyaLaLQQ 


2820 




rdaaaaatrr 

Lyaaaya lll 


CTkTkCCXTkTkTkTkn 
LuuLyaaaay 


rntnarrara 

Ly LyuLLuLu 


tnntrrttrt 

LyyLLLL LLL 


tnantttnta 
Lyay l l Ly La 


2880 


aL uy l LyL Ly 


nnattarara 
y y a l l a l a l a 


tnnratnnat 
Ly y l a l y y a l 


C\7k7kC't7\'t7\C7\ 
y ddL Ld LaLa 


aataanaatt 
aa Laay aa l l 


ll Ly Lay LLL 


2940 


yyyyydLLLd 


rtanttrtan 

L Lay L LL Lay 


ayLyyLLyLL 


7k c r c\c c\cv\* r\r\ 

aLL^Lijy *-yy 


7kf\(~fTf*7k7k"\"t' 
dy L L LLdd L L 


rnrrrtatan 

Ly LLL Ld Ldy 


3000 


Lyay L Ly La L 


LaLyLyLyL l 


rartrifirrfit 
Ld l Lyy LLy l 


Ly LLL LdLdd 


rntrntnart 
Ly LLy Ly dL L 


C\C\C\7k7k7k7kC C C 

yyyddddLLL 


30fi0 


LyyLyLLdLL 


raarttaatr 


nrrttnranr 
y LL L Ly Ldy L 


aratrrrrrt 

dLdLLLLLLL 


LLLyLLdyLL 


nnrntaatan 

yyLy Ldd Ldy 


31 70 


LyaayayyLL 


rnrarrnair 
LLJLaLLyaLL 


C\C C Y"tt C C C 7k 
y L LL L LLLLd 


aranttnrnr 
dLdy l Ly Ly l 


anrrtnaatn 
dy ll Ly dd Ly 


nrnaatrinna 
yL.yddLyyyd 


^1 80 


rnrnrrrtnt 
LyLyLLL Ly l 


dyL.yyv_yv_dL 


taanrnrnnr 
Lddy Ly Ly y l 


yyy L y^yy Ly 


nttar/irnra 
y l LdLy Ly Ld 


nr ti+" ria c c c\c 
y Ly Ly dLLy l 


3740 


LdLaL L LyLL. 


ay LyLLL Ldy 


Ly LLLy L LLL 


tttrnrtttr 
L L LLyL L L LL 


L LLLL L LLL L 


LLLLLyLLdL 


3300 

3 jUU 


y l LLyLLyyL 


L L LLLLLy LL, 


day L LL Laaa 


LLyyyyyLLL 


ll l l Lay y y l 


trrnatttan 
LLLy d L L Ldy 


3360 

3 J DU 


tgctttacgg 


cacctcgacc 


ccaaaaaact 


tgattagggt 


gatggttcac 


gtagtgggcc 


3420 


atcgccctga 


tagacggttt 


ttcgcccttt 


gacgttggag 


tccacgttct 


ttaatagtgg 


3480 


actcttgttc 


caaactggaa 


caacactcaa 


ccctatctcg 


gtctattctt 


ttgatttata 


3540 


agggattttg 


ccgatttcgg 


cctattggtt 


aaaaaatgag 


ctgatttaac 


aaaaatttaa 


3600 
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cgcgaatttt aacaaaatat taacgcttac aatttag 



3637 



<210> 33 

<211> 717 

<212> DNA 

<213> Aequorea victoria BFP Cycle 3 ORF 



<400> 33 
atgagtaaag 


gagaagaact 


tttcactgga 


gttgtcccaa 


ttcttgttga attagatggt 


60 


gatgttaatg 


ggcacaaatt 


ttctgtcagt 


ggagagggtg 


aaggtgatgc tacatacgga 


120 


aagcttacac 


ttaaatttat 


ttgcactact 


ggaaaactac 


ctgttccatg gccaacactt 


180 


gtcactactt 


tctctcatgg 


tgttcaatgc 


ttttctcgtt 


atccggatca tatgaaacgg 


240 


catgactttt 


tcaagagtgc 


catgcccgaa 


ggttatgtac 


aggaacgcac tatatctttc 


300 


aaagatgacg 


ggaactacaa 


gacgcgtgct 


gaagtcaagt 


ttgaaggtga tacccttgtt 


360 


aatcgtatcg 


agttaaaagg 


tattgatttt 


aaagaagatg 


gaaacattct cggacacaaa 


420 


ctcgagtaca 


actttaactc 


acacaatgta 


tacatcacgg 


cagacaaaca aaagaatgga 


480 


atcaaagcta 


acttcaaaat 


tcgccacaac 


attgaagatg 


gatccgttca actagcagac 


540 


cattatcaac 


aaaatactcc 


aattggcgat 


ggccctgtcc 


ttttaccaga caaccattac 


600 


ctgtcgacac 


aatctgccct 


ttcgaaagat 


cccaacgaaa 


agcgtgacca catggtcctt 


660 


cttgagtttg 


taactgctgc 


tgggattaca 


catggcatgg 


atgaactata caaataa 


717 



<210> 34 

<211> 295 

<212> PRT 

<213> Selaginella lepidophylla 

<400> 34 

Met Ala Thr Thr Lys Thr Ser Gly Met Ala Leu Ala Leu Leu Leu Val 
1 5 10 15 



Ala Ala Leu Ala val Gly Ala Ala Ala Trp Gly Lys Glu Gly His Arg 
20 25 30 



Leu Thr Cys Met Val Ala Glu Pro Phe Leu Ser Ser Glu Ser Lys Gin 
35 40 45 



Ala val Glu Glu Leu Leu Ser Gly Arg Asp Leu Pro Asp Leu Cys Ser 
50 55 60 



Trp Ala Asp Gin lie Arg Arg Ser Tyr Lys Phe Arg Trp Thr Gly Pro 
65 70 " 75 80 



Leu His Tyr lie Asp Thr Pro Asp Asn Leu Cys Thr Tyr Asp Tyr Asp 
85 90 95 

Page 35 



Sequence Listingl.txt 

Arg Asp Cys His Asp Ser His Gly Lys Lys Asp val Cys Val Ala Gly 
100 105 110 

Gly lie Asn Asn Tyr Ser Ser Gin Leu Glu Thr Phe Leu Asp Ser Glu 
115 120 125 

Ser Ser Ser Tyr Asn Leu Thr Glu Ala Leu Leu Phe Leu Ala His Phe 
130 135 140 

val Gly Asp lie His Gin Pro Leu His Val Ala Phe Thr Ser Asp Ala 
145 150 155 160 

Gly Gly Asn Gly val His val Arg Trp Phe Gly Arg Lys Ala Asn Leu 
165 ~ 170 ~ 175 

His His Val Trp Asp Thr Glu Phe lie Ser Arg Ala Asn Arg Val Tyr 
180 185 " 190 

Tyr His Asp lie Ser Lys Met Leu Arg Asn lie Thr Arg Ser lie Thr 
195 200 205 

Lys Lys Asn Phe Asn Ser Trp Ser Arg Cys Lys Thr Asp Pro Ala Ala 
210 215 220 

Cys lie Asp Ser Tyr Ala Thr Glu Ser lie Asp Ala Ser Cys Asn Trp 
225 230 235 240 

Ala Tyr Lys Asp Ala Pro Asp Gly Ser Ser Leu Asp Asp Asp Tyr Phe 
245 250 255 

Ser Ser Arg Leu Pro lie val Glu Gin Arg Leu Ala Gin Gly Gly Val 
260 265 270 

Arg Leu Ala Ser lie Leu Asn Arg lie Phe Gly Gly Ala Lys Ser Asn 
275 280 285 



Arg Ser Ser Arg Ser Ser Met 
290 295 

<210> 35 
<211> 19 
<212> PRT 

<213> Apium graveolens fragment of Cel I expressed by TMV 
<400> 35 

Asp Met Cys Val Ala Gly Ala lie Gin Asn Phe Thr Ser Gin Leu Gly 
1 5 10 15 
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